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NOTE:

This document addresses the conceptual design parameters associated with a proposed
onsite remote-handled low-level waste disposal facility. A new onsite facility has been
identified as an alternative for providing continued remote-handled low-level waste
disposal capability in support of ongoing Department of Energy missions at the Idaho site.
However, a decision has not been made by the Department of Energy to develop a new

onsite disposal facility. The decision, following all required analyses and evaluation of the
impacts of all viable alternatives, will be made in accordance with the National
Environmental Policy Act of 1969. Use of words indicating requirements or specifying
intention, such as “shall” or “will,” are used for the convenience of discussion or to indicate
requirements or activities that are conditioned on a decision to develop a new onsite
disposal facility. Such usage should not be construed to mean that a final selection of an
alternative has been made.




ABSTRACT

This conceptual design report addresses development of replacement
remote-handled low-level waste disposal capability for the Idaho National
Laboratory. Current disposal capability at the Radioactive Waste Management
Complex is planned until the facility is full or until it must be closed in
preparation for final remediation (approximately at the end of Fiscal Year 2017).
This conceptual design report includes key project assumptions; design options
considered in development of the proposed onsite disposal facility (the highest
ranked alternative for providing continued uninterrupted remote-handled
low-level waste disposal capability); process and facility descriptions; safety and
environmental requirements that would apply to the proposed facility; and the
proposed cost and schedule for funding, design, construction, and operation of
the proposed onsite disposal facility.
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EXECUTIVE SUMMARY

This conceptual design report provides documentation of plans to design,
construct, and operate a proposed facility for disposal of remote-handled low-level waste
(LLW) at the Idaho National Laboratory. The conceptual design report was prepared in
accordance with Department of Energy Order 413.3B, “Program and Project
Management for Acquisition of Capital Assets.” This report, coupled with other Critical
Decision (CD)-1 documentation, provides information needed by the Department of
Energy to make a determination to proceed with the project execution phase and establish
a preliminary baseline for the proposed project. The following sections are included in
the conceptual design report:

Section 1 Provides an introduction and overview of the project. It includes a
description of the mission need for the Remote-Handled LLW
Disposal Project; alternatives considered in developing the
mission need; and identification of the highest ranked alternative
to establish uninterrupted remote-handled LLW disposal
capability for the Idaho National Laboratory.

Section 2 Provides background information on the project. It includes a
description of project assumptions and options considered in the
design; a description of the systems engineering, value
management, and risk management approaches; a summary of the
strategy for acquiring and funding the project; identification of
anticipated staffing needs; and listing of applicable codes,
standards, and regulations.

Section 3 Includes the process description for proposed facility operations.
Section 4 Summarizes the proposed conceptual facility design.

Sections 5 and 6  Provides the proposed costs and schedule for the proposed
project.

Section 7 Presents information on nuclear safety, including a discussion of
required safety documentation, initial assessments of the hazard
classification and seismic design category for the proposed
facility, and a discussion of emergency preparedness.

Section 8 Addresses safeguards and security measures applicable to the
proposed remote-handled LLW disposal facility.

Section 9 Provides a list of the applicable environmental, safety, and health
requirements for the proposed facility.

Section 10 Summarizes the risk management plan specifically developed for
the project.
Section 11 Addresses requirements for readiness reviews required for the

proposed facility prior to operational turnover.



Section 12 Identifies the requirements and approach to quality assurance
throughout the project.

Section 13 Provides references.

The Remote-Handled LLW Disposal Project addresses an anticipated shortfall in
remote-handled LLW disposal capability following cessation of operations at the existing
facility, which will continue until it is full or until it must be closed in preparation for
final remediation of the Subsurface Disposal Area (approximately at the end of Fiscal
Year 2017). Development of the proposed onsite disposal facility, the highest ranked
alternative, would provide necessary remote-handled LLW disposal capability and would
ensure continuity of operations that generate remote-handled LLW.
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Conceptual Design Report for the Remote-Handled
Low-Level Waste Disposal Project

1. INTRODUCTION/PROJECT OBJECTIVES

1.1 Overview

The Idaho National Laboratory (INL), an 890-mi” (2,305-km?) section of desert in southeast Idaho,
was established in 1949 as the National Reactor Testing Station. Initially, the missions at INL were
development of civilian and defense nuclear reactor technologies and management of spent nuclear fuel.
Today, INL is a multipurpose national laboratory delivering specialized science and engineering solutions
for the U.S. Department of Energy (DOE). Sponsorship of INL was formally transferred to the DOE
Office of Nuclear Energy by Secretary of Energy Spencer Abraham in July 2002. The move to the Office
of Nuclear Energy and designation, along with Argonne National Laboratory, as the DOE lead nuclear
energy laboratory for reactor technology, supports the nation’s expanding nuclear energy initiatives,
placing INL at the center of work to do the following:

. Develop advanced Generation IV nuclear energy systems

. Develop nuclear energy/hydrogen coproduction technology

. Develop advanced nuclear energy fuel cycle technologies

. Provide national security answers to national infrastructure needs.

INL facilities carrying out the Office of Nuclear Energy mission are concentrated in two main
complexes at the Idaho site, the Advanced Test Reactor (ATR) Complex and the Materials and Fuels
Complex (MFC). In addition, INL hosts the National Nuclear Security Agency’s Naval Reactors Facility
(NRF). NRF supports the U.S. Navy’s nuclear-powered fleet through research and development of
materials and equipment, as assigned by the Office of the Deputy Administrator for Naval Reactors.
Figure 1-1 presents a map of the INL highlighting the locations of the ATR, MFC, and NRF.

Remote-handled low-level waste (LLW) activated metal waste streams are generated from
operations at INL’s NRF and ATR Complex. Activated metals also may be generated from operations and
from segregation and treatment (as necessary) of remote-handled scrap and waste currently stored at
MFC. Additionally, remote-handled LLW ion-exchange resin waste streams are generated from
operations at NRF and ATR. Disposal of remote-handled LLW in the disposal vaults of the existing INL
waste disposal facility is planned through the end of Fiscal Year (FY) 2017. Continued remote-handled
LLW disposal capability is critical to continuing DOE Office of Nuclear Energy and Office of Naval
Reactors missions conducted at INL.

This document summarizes alternatives presented in the project mission need statement and the
process used to identify the highest ranked alternative (i.e., development of an onsite remote-handled
LLW disposal facility) to maintain continued, uninterrupted INL remote-handled LLW disposal capability
and presents the conceptual design for construction of such a facility at INL. The proposed disposal
facility would be capable of receiving remote-handled LLW beginning in FY 2018 and continuing
through at least the end of FY 2037 (Figure 1-2). The facility initially would include approximately
250 precast concrete vaults. The vaults would be configured to receive the remote-handled LLW in waste
containers (i.e., cask liners) transported in shielded shipping casks from INL generators.
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Figure 1-1. Locations of the Advanced Test Reactor Complex, Materials and Fuels Complex, and Naval
Reactors Facility at the Idaho National Laboratory.
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Anticipated Mission

Generating Waste Waste Disposal
Facility Stream Generation Capability
Resin =~ 720 m?3 total (36 m3/yr) —————p  Disposal
Volume
ATR Capability
Activated ——gm3 3 —_ > (1,629 m3
Metals 9 m3 total (3 m3/batch) projected
waste generation
between
FY 2018-2037)
Resin = 160 m3 total (8 mélyr) ——p
NRF
Activated 3 3yr) —
Metale 700 m3 total (35 mdlyr)

MEC  —p  ASNVAd 40 i total (2 milyr) —————>

(and Debris)

Figure 1-2. Projection of anticipated remote-handled low-level waste generation through Fiscal
Year 2037.

1.2 Background

Under the Atomic Energy Act of 1954 (42 USC § 2011 et seq.), as amended, DOE is responsible
for waste it generates. DOE Manual 435.1-1, “Radioactive Waste Management,” provides DOE’s policy
for management of radioactive waste, including remote-handled LLW:

DOE radioactive waste shall be treated, stored, and in the case of low-level
waste, disposed of at the site where the waste is generated, if practical; or at
another DOE facility. If DOE capabilities are not practical or cost effective,
exemptions may be approved to allow use of non-DOE facilities for the storage,
treatment, or disposal of DOE radioactive waste.

Until September 30, 2008, INL disposed of its remote-handled LLW in a disposal facility located
in the Subsurface Disposal Area (SDA) at the Radioactive Waste Complex (RWMC). Continued disposal
of remote-handled LLW in the SDA concrete vaults is planned until the facility is full or until it must be
closed in preparation for final remediation (approximately at the end of FY 2017). Disposal of ATR
remote-handled LLW ion-exchange resins in the open pit of the SDA ceased at the end of FY 2008
following closure of the open pit. This waste is currently shipped offsite for disposal. The SDA is being
remediated under a Federal Facilities Agreement/Consent Order (DOE-ID 1991) between DOE, the State
of Idaho, and the U.S. Environmental Protection Agency (EPA) that guides Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) (42 USC § 9601 et seq.) response
actions at INL.
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1.3 Mission Need

The continuing nuclear mission at INL, associated ongoing and planned operations, and Naval
spent fuel activities at NRF require continued capability to appropriately dispose of remote-handled LLW.
However, with the closure of RWMC, INL will no longer have an onsite disposal capability for
remote-handled LLW. The Remote-Handled LLW Disposal Project will establish continued,
uninterrupted, remote-handled LLW disposal capability. Replacement remote-handled LLW disposal
capability is required by October 1, 2017.

Providing continued disposal capability for remote-handled LLW supports the Office of Nuclear
Energy’s mission “to lead the DOE investment in the development and exploration of advanced nuclear
science and technology.” Without established, viable remote-handled LLW disposal capability, ongoing
and future Office of Nuclear Energy programs at INL would be adversely impacted as remote-handled
LLW disposal options would need to be considered on a program-by-program basis, resulting in increased
costs and schedule. The lack of remote-handled LLW disposal capability also may impede DOE’s ability
to initiate new programs at INL.

Remote-handled LLW disposal capability also is critical to meeting National Nuclear Security
Agency’s mission to “provide the United States Navy with safe, militarily effective nuclear propulsion
plants and to ensure the safe and reliable operation of those plants.” All spent nuclear fuel from the
Navy’s nuclear-powered fleet is sent to NRF for examination, processing, dry storage, and eventual
shipment to a permanent geologic repository. A reliable disposal path for remote-handled LLW generated
during spent nuclear fuel handling and packaging operations is essential to NRF’s continued receipt and
processing of Navy spent fuel to support the Naval Nuclear Propulsion Program and national security.

From waste generation projections presented in Figure 1-2, INL must have the capability to dispose
of approximately 84 m’/year of remote-handled LLW with radiation exposure levels up to 30,000 R/hour,
commencing by the end of FY 2017.

1.3.1 Summary of Alternatives for Continued Idaho National Laboratory
Remote-Handled Low-Level Waste Disposal Capability

As identified in the mission need statement for the project (DOE-ID 2009) and further described in
the alternatives analysis (INL 2011), multiple alternatives have been identified for continuing INL
remote-handled LLW disposal activities, including the following:

. Continued disposal at RWMC

. Disposal at Idaho CERCLA Disposal Facility

° Interim storage
. Storage for decay
. Design, construct, and operate a new onsite remote-handled LLW disposal facility

. Dispose of all remote-handled LLW offsite at the Nevada National Security Site (formerly known
as the Nevada Test Site)

. Privatization of INL remote-handled LLW disposal

° No action.
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1.3.2 Recommended Alternative

An alternatives analysis report (INL 2011) for the remote-handled LLW project was prepared to
evaluate the alternatives identified in the mission need statement (DOE-ID 2009). Each alternative was
assessed for its viability in providing continued, uninterrupted remote-handled LLW disposal capability.
From this assessment, two potentially viable alternatives were identified (i.e., design, construct, and
operate a new onsite remote-handled LLW disposal facility [onsite disposal] and dispose of all
remote-handled LLW offsite [offsite disposal]). Each alternative was ranked based on its ability to meet
criteria addressing cost, project risk, and complexity. The highest ranked alternative identified through the
alternatives analysis is the development of a new onsite remote-handled LLW disposal facility. Of the
potentially viable alternatives considered, onsite disposal of INL and tenant-generated remote-handled
LLW has the lowest life-cycle cost to DOE and provides the lowest risk. Costs are reduced through
avoidance of costs to develop transportation infrastructure and to conduct offsite shipments. Project risks,
such as uncertainty of availability of offsite facilities, are eliminated using onsite disposal. Reliance on
other activities or programs in order to achieve disposal also is minimized, reducing disposal complexity.

Offsite disposal has a higher life-cycle cost due to the number of offsite shipments that would be
required and is complicated by transportation issues associated with transporting highly radioactive waste
in commerce and by the infrastructure and processing changes at the generating facilities, specifically
NRF, that would be required to support offsite disposal.

Through establishment of the proposed onsite remote-handled LLW disposal facility, risks
associated with transport of highly radioactive waste would be reduced, life-cycle waste management
costs would be minimized, and the necessary waste management infrastructure to support ongoing and
future Office of Nuclear Energy and Office of Naval Reactors programs would be maintained.
Development of the proposed onsite disposal facility would yield the following benefits:

. Provide for uninterrupted remote-handled LLW disposal capability, thereby minimizing potential
impacts on INL and NRF operations

. Allow for continued processing of Navy fuels at NRF, enabling compliance with the Idaho
Settlement Agreement commitments

. Eliminate the need for significant capital investment in major infrastructure modifications to
support offsite disposal of remote-handled LLW, including, but not limited to, acquisition of a
Nuclear Regulatory Commission-licensed, Department of Transportation-compliant cask system(s)
for offsite transportation; facility infrastructure modifications to support the new transport
system(s); and expansion of onsite interim storage capabilities to address offsite shipment
campaigns

. Provide for remote-handled LLW management and disposal consistent with DOE Order 435.1,
which states:

DOE radioactive waste shall be treated, stored, and in the case of low-level
waste, disposed of at the site where the waste is generated, if practical

. Decrease risks associated with offsite transport of waste

. Maintain DOE control of remote-handled LLW disposal and decrease the potential for diversion or
sabotage of waste
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. Provide a consistent, sitewide waste management system, reducing required coordination among
multiple programs to identify and implement cost-effective waste management options

. Reduce dependence on the cooperation of third parties, such as disposal site operators, states other
than Idaho (shipment and disposal), and other federal agencies (e.g., Nuclear Regulatory
Commission for cask certification) to the absolute minimum

. Provide the most cost-effective approach for management of remote-handled LLW, minimizing
life-cycle costs to DOE.

The remainder of this conceptual design report focuses on the requirements and design of a
proposed onsite remote-handled LLW disposal facility. A formal DOE decision as how to proceed with
the project will be made in accordance with the requirements of National Environmental Policy Act
(NEPA) (42 USC§ 4321 et seq.). Viable locations for the proposed onsite disposal facility have been
identified as part of a siting study (INL 2010c). The site with the highest score will be included as part of
the NEPA process should DOE make a decision to build the proposed onsite disposal facility.
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2. PROJECT BASIS

This section provides key project assumptions, describes the design process and related activities, and
describes anticipated staffing requirements associated with development of the proposed onsite remote-handled
LLW disposal facility, the highest ranked alternative for meeting the project mission need.

2.1 Key Project Assumptions

The following key assumptions are used in the conceptual design for the proposed onsite remote-handled
LLW disposal facility:

1.  The facility would be government-owned and contractor-operated. DOE would provide oversight of
siting, design, construction, and operation of the facility.

2. Project schedule and cost estimates are based on identifying funding levels that would support
uninterrupted project staffing and procurement through design, construction, and startup.

3. The facility would be designed with a design life of 50 years; however, the facility initially would be sized
for the volume of waste expected to be disposed of through the year 2037, with potential for continued
operation after 2037.

4.  Waste accepted for disposal at the facility would primarily consist of resins and activated metals from
NREF, the ATR Complex, and MFC. The MFC activated metals waste stream will include significant
debris waste material content. Waste volumes used for conceptual design purposes of initial construction
are as shown in Figure 1-2.

5. The facility would be designed to accept waste with a typical contact exposure rate up to 30,000 R/hour

6.  NRF would use an existing 55-ton cask and associated transfer system or similarly designed equipment.
Vaults for NRF waste would be sized to accept liners from the shipping cask currently used by NRF.

7. Transportation casks would be procured by the project and used for shipments of remote-handled LLW
waste generated from ATR and MFC (for waste generated from potential new missions and from
processing of remote-handled waste currently stored at the Radioactive Scrap and Waste Facility). The
project would define the transport system specifications to ensure that the cask produced fully complies
with all quality and safety standards for the transportation of waste onsite. Through a competitive bid
process, a contract would be awarded to a commercial cask supplier.

8. At this stage of project development, it is assumed that the activated metals waste containers used for
disposal would have a cylindrical configuration with a 3-ft (1-m) diameter and 9.3-ft (2.8-m) high
maximum dimension that would fit within a commercially available shipping cask(s). Final selection of an
appropriate cask may modify the waste container design to be considered for the vault final design.

9. A suitable cask can be procured, designed, and fabricated to transport shipments of activated metal waste
generated from the ATR Complex. The cask selected for the ATR remote-handled LLW activated metals
also would be used for transport of the activated metals that could be generated from potential new
missions and from processing of remote-handled scrap and waste currently stored at MFC.
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10.  Vaults for waste generated from the ATR Complex, potential new missions, and processing of remote-
handled scrap and waste currently stored at MFC would be sized to accept liners compatible with the cask
system to be used for waste shipments. Any specific cask-handling equipment needed to use the
MFC/ATR metals transport cask would be designed and procured as part of this project.

11. A commercial cask would be used for shipments of the ion-exchange resin waste generated from the ATR
Complex. The vaults for this waste would be sized to accept the NuPac 14-210L liners currently used at
the ATR Complex. Liner hoisting and rigging components would be designed and procured for the NuPac
14-210L liners as a part of this project. Any specific cask-handling equipment or ancillary equipment
specific to the liner design that is needed to unload the liner from the shipping cask and to place the liners
into the disposal vaults, other than typical hoisting and rigging components, would be designed and
procured as part of the Remote-Handled LLW Disposal Project.

12. Performance assessment characteristics of the selected site location would not result in more restrictive
waste acceptance criteria for radionuclide content than the current remote-handled vaults at RWMC.

13. A facility “liner” will be identified and included as part of the facility configuration. The exact
configuration or liner component has not yet been determined. A liner alternative study will be used to
identify the possible types of liners that could be incorporated, the possible impact to the facility
performance assessment, and the associated cost and schedule impacts. Possible liner types that could be
incorporated or used include subsurface barriers, waste isolation containers, or geochemical contaminant
sorption layers. The study will evaluate how each alternative addresses mitigation of “bathtub effects.” It
is probable that the current waste container being used for waste disposal is determined to meet the needs
of a facility “liner.”

14. A new documented safety analysis would be required for the disposal facility.
15. Changes to infrastructure at waste generating facilities are not included as part of the scope of this project.

16. The Remote-Handled LLW Disposal Facility Project is based on development and approval of the project
as a line item construction project per DOE Order 413.3B.

2.2 Conceptual Design Requirements Development

A technical and functional requirements (TFR) document (TFR-483, “Remote-Handled Low-Level Waste
Disposal Facility Technical and Functional Requirements”) has been developed to satisfy the need for
conceptual design requirements development as detailed in DOE Order 413.3B and its implementing guides.
The purpose of the TFR document is to provide the requirements basis for development of the proposed disposal
facility. To date, no requirements have been identified or established for a system liner; therefore, they are not
included in the project requirements documentation.

2.3 Summary of Technology Needs

No new technology needs have been identified for this project. Well developed and proven technologies
exist to meet requirements for disposal of remote-handled LLW.

2.4 Systems Engineering
A systems engineering approach has been incorporated into project planning to satisfy project

requirements for a comprehensive systems engineering management process, as specified by DOE Order 413.3B
and its implementing guides. The purpose of the systems engineering approach is to ensure that the Remote-

2-8



Handled LLW Disposal Project applies the appropriate technical management program for the project to ensure
optimal utilization of technical resources and optimal definition, application, integration, utilization, and
documentation of those technical requirements important to achieving the mission and objectives.

2.5 Value Engineering

The systems engineering approach includes consideration of how value engineering concepts are applied
during execution of the project. The project will incorporate value engineering, as required by
DOE Order 430.1B, “Real Property Asset Management,” and DOE Order 413.3B, as a core discipline in the
implementation of the project. Beginning with planning for the project, value engineering has been incorporated
through the following:

. An interdisciplinary team approach that will be used at all levels of implementation

. Cost/performance trade studies, which will use the value engineering methodology to identify potential
options and to select a preferred option

. Design studies, which will consider value engineering recommendations in their decision making

. Design reviews, which will examine how effectively value engineering principles have been applied to
project decisions.

Value engineering also will be applied to the functional decomposition of project requirements to ensure
that all identified functions are truly required to achieve the system requirements. In the conceptual design
phase, a number of alternatives to achieve project goals have been considered. In all cases, minimizing project
cost (both near-term and life-cycle) while meeting project, environmental, and safety requirements was a
primary discriminator in selecting the path forward. Key design options and alternative considerations are
described in Section 2.7.

Following Critical Decision (CD)-1 approval and acceptance of the overall project concept and during
subsequent detailed design, value engineering will be used, as applicable, to guide decisions to optimize sub-
functions and sub-processes. Because the proposed design is modeled closely on existing facilities and practices,
use of value engineering in this project will build on this practical experience.

2.6 Acquisition Strategy

This section summarizes key points of the acquisition strategy for this project. A stand-alone acquisition
strategy (DOE-ID 2011a) has been developed for the project that describes the business and technical
management approach to achieving the Remote-Handled LLW Disposal Project objectives. The project consists
of design and construction of a remote-handled LLW disposal facility, including the following major systems
and components: procurement of prefabricated concrete vaults; site excavation; installation of vaults; design and
construction of necessary support buildings; and procurement of a new commercially available waste shipping
cask and transfer system.

2.6.1 Acquisition Management

Battelle Energy Alliance, LLC, as the management and operations contractor at INL, will act as the prime
contractor for the project. The INL contract states:

The INL Contractor shall manage INL generated LLW and, if directed by DOE, LLW
generated by other tenants (e.g., NRF) upon closure of the RWMC LLW disposal
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operations... LLW management includes development of on/offsite LLW disposal
capability and the supporting infrastructure.

INL has a DOE-approved procurement system with established processes for handling vendor selection,
construction management, and equipment procurements. INL will have prime responsibility for technical
direction and oversight of all contracts required to execute this project. INL’s project management, construction
management, and environmental, safety, health, and quality management systems are all proven to be effective
for oversight of projects of this scale and type.

2.6.2 Business and Acquisition Approach

The INL Remote-Handled LLW Disposal Project will be implemented as a design-build project, wherein
a contract will be awarded for design and construction of the new disposal facility. The design-build approach
will be tailored, as appropriate, to integrate the requirements of DOE Order 413.3B with the DOE budget
formulation process and the safety requirements of DOE-STD-1189. This approach was chosen because the
project has well-defined requirements based on current remote-handled LLW disposal operations at INL, the
disposal facility is not complex, and there is limited risk with the design and construction phases. This approach
also will be used for procurement of the transport cask and transfer equipment.

Integral project analyses (Preliminary Safety Design Report, Performance Assessment, and
Environmental Assessment) will evaluate the performance of the proposed facility against established DOE
requirements. Analysis results will assist in defining final facility requirements and will form the basis for a
design-build performance specification. The performance specification will include sufficient information
needed to allow prospective contractors to prepare high quality and comprehensive proposals for project final
design and construction. The objective of using the design-build approach is to optimize design solutions for the
facility and provide uninterrupted remote-handled LLW disposal capability through a process completed more
quickly than a traditional design-bid-build approach.

2.6.3 Acquisition Risks

In accordance with DOE guidance (DOE Guide 413.3-13), risks associated with acquisition were
identified. The risks considered for selection of the acquisition strategy fall into the following categories:

. Funding and budget
. Legal and regulatory

. Location and site conditions
. Cost and schedule

. Functional

. Scope and definition

. Interfaces

. Stakeholder issues.

Specific risks and mitigation actions are identified. Criteria also are established for use in selecting a
preferred acquisition strategy. The design-build approach meets the established criteria. Table 2-1 provides a
summary of the risks by category, their mitigations, and the criteria.
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Table 2-1. Risk analysis for the Remote-Handled Low-Level Waste Disposal Project.

Risk Category Risk Definition Mitigation Action(s) Criteria for Acquisition Strategy
Funding and If project fupding i? not receiyed or is Ensure a clear prioritization strategy for funding Simple delivery method approach
Budget df.la}{ed.furmg.%toj el:t execution (dui to lack Work with DOE Headquarters for prioritization Contractor ability to adjust
OF Priority or CIHCuTy h governmen of funding schedule to accommodate funding
funding cycles), planned critical path i . . rofile
activities may be impacted. Streamline critical path activities p .
Ensure budget for consistent project
management.
Legal and If the e':nvironrr'lental asse§sment dO?S not Clearly defined NEPA strategy Contractor available with proven
Regulatory r}el:sult mna ﬁpdmg of rio significant impact, Defined project requirements that minimize techm'cgll and regulatory
then an environmental impact statement is environmental impacts capabl'htles to support NEPA
required. . . analysis.
Actively employ communication strategy to
engage DOE Headquarters.
Ifa stgkeholder(s) files 19}WSUit against DOE, Clearly defined NEPA strategy with strict Proven federal or contractor
then significant delays will result. adherence to the NEPA process capability to communicate with
Actively employ communication strategy to stakeholders.
engage the public.
Functional If an updated Natural Phenomena Hazard Communicate within DOE to accomplish Communicate within DOE to

11-¢

Assessment for the INL site identifies new
deficiencies that require design changes, then
significant cost and schedule impacts will
result.

necessary analyses

Proven design that provides protective measures

from natural hazards

Effective communication with DOE
Headquarters and Office of Engineering and
Construction Management.

accomplish necessary analyses

Proved design that provides
protective measures for natural
hazards

Maintain frequent and effective
communication and interface with
DOE-NE Headquarters and DOE
Office of Engineering and
Construction Management

Proven technical and engineering
capabilities available to integrate
siting and nuclear safety aspects
into design criteria.

Interfaces and
Integration

If CD-4 (likely all CD approvals) is not
approved on schedule, then the facility may
not be operational by the required date and
significant programmatic impacts would be
imposed on generators (MFC/ATR/NRF).

Management assessments at start of construction

Actively employ a communication strategy

between DOE Idaho Operations Office and DOE

Headquarters on CD approach and approval.

Proven contractor capability to
maintain critical path schedule.




Table 2-1. (continued).

Risk Category Risk Definition Mitigation Action(s) Criteria for Acquisition Strategy
Stakeholder If there is stakeholder resistance to siting and Actively employ a communication strategy to Proven federal or contractor
Issues construction of a remote-handled LLW engage the public

disposal facility at INL, then a protracted
schedule and increased costs, resulting from
activities necessary to resolve stakeholder
issues, would result.

Performance Assessment/Composite Analysis
proof of low health and safety risk.

capability to communicate with
stakeholders

Proven federal or contractor
performance assessment expertise.

If the Greater-Than-Class C environmental
impact statement is issued, where INL is a
potential disposal site, stakeholders’
perceptions that the new onsite disposal
facility will be expanded to include Greater-
Than-Class C would result. This will cause
significant resistance and subsequent delays.

Monitor progress of the Greater-Than-Class C
environmental impact statement decisions that
could affect INL

Actively employ a communication strategy to
engage the public

Actively employ communication strategy to
engage DOE Headquarters.

Proven federal or contractor
capability to communicate with
stakeholders.

Expertise and
Human
Resources

(484

If the design/build philosophy requires a
vendor to interpret safety basis and QA
related requirements, then issues may not be
identified (or not identified early enough)
resulting in significant construction rework.

Perform additional reviews (more than currently
planned) and 3rd party evaluations of
specification prior to including it in contract
documents

Plan for (and get vendor to agree to) additional
oversight to ensure uncertainties are addressed
early and resolve in the final design review

Place QA and Nuclear Safety representatives in
contractor locations to ensure timely
identification of issues

Include mitigation funding for a series of
misinterpretations and rework.

Implement a rigorous interface control strategy

Require contractor/subcontractor to comply with
and participate in BEA Risk Management
Program.

Proven federal or contractor
capability to provide expert
technical oversight.




26.4 Interfaces and Integration Requirements

To successfully provide uninterrupted disposal capacity for INL remote-handled LLW, the chosen
alternative must be compatible and must interface with facilities, equipment, material handling tools, and
operating procedures currently in use at RWMC. Continuing use of functional equipment and efficient
processes will reduce cost, simplify, and improve safety of disposal operations and associated activities.
The primary project interface with the generating facilities will be associated with the waste containers
and transport casks. The project will work closely with the generating facilities to ensure compatibility
between any new waste transport system(s) and the concrete disposal vaults.

2.7 Design Options

In accordance with the requirements of DOE Order 413.3B and its implementing guides, an
evaluation of design options has been performed to identify the preferred design of the proposed facility.
This section provides a description of design options and processes used to arrive at selection of the
design option used for the conceptual design basis in this report.

271 Design Options Set Selection

An analysis of design options for the proposed onsite disposal facility was conducted as part of
conceptual design development. The design team started the analysis by evaluating the initial TFRs for
the proposed facility and their ability to be achieved through various design options. The design options
that could fulfill the TFRs were selected for further review. These design options were evaluated to assess
cost and ease of implementation. Selected design options are incorporated into the conceptual design.

Based on the remote-handled LLW alternatives analysis (INL 2011) and review of the design
elements of the existing disposal facility and associated operations, it was determined that the design
approach for the disposal vaults in the proposed remote-handled LLW disposal facility should closely
parallel that of the existing disposal vaults at RWMC. Based on this design approach, design options were
identified. Design options developed for further consideration are as follows:

1. Installation of vaults versus use of boreholes (soil vaults)

2. Incorporation of system liners in addition to the vaults

3.  Installation in surficial sediment versus installation in basalt formation

4.  Installation of vaults that would accommodate multiple transport cask and waste container
dimensions

5. Engineered intruder barriers.

2.7.2 Evaluation of Design Options
This section describes the design options evaluated during conceptual design.

2.7.2.1 Installation of Vaults versus Use of Boreholes. One alternative design consideration
is the possibility of drilling boreholes and directly inserting containers of remote-handled LLW. This
method was used at RWMC before 1992 to dispose of remote-handled LLW. In 1992, the first set of
concrete vaults was installed to accept remote-handled waste. Compared to using boreholes, concrete
vaults offered a number of significant advantages. Use of concrete vaults allows the minimum center-to-
center distance to be obtained while maintaining structural stability. This minimizes the footprint of the
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facility and provides increased stability. Infiltration of sidewall materials into the borehole could
interfere with placement of the remote-handled LLW containers. To minimize this type of event, much
greater center-to-center distances are required for boreholes than for placement of concrete vaults. By
using concrete vaults, operations are both simplified and made more predictable. In view of the lessons
learned from actual operations, the option of using boreholes without vaults was discarded.

2.7.2.2  Incorporation of System Liners in Addition to Vaults. On the basis of national
policy and strategies for safe disposal of radioactive waste, the project will complete appropriate safety
assessments and activities needed for siting, design, construction, operation, and closure of the
remote-handled LLW disposal facility. The final vault configuration will be based on these safety
assessments. However, in line with recent discussion within DOE, liners will be considered as part of
this project. A liner evaluation, using a systems engineering development approach, will be performed to
evaluate and assess liner options. This includes the analysis of design needs and alternatives that could
be incorporated into the facility configuration to ensure optimization of design and to maximize facility
performance. A number of different types of liners will be evaluated to determine the best “liner”
component to incorporate into the design. The systems approach will include the following points of
concern:

. The facility will be designed to provide adequate isolation of disposed waste for the required time
periods that are applicable to the specific waste materials and characteristics and the specific site
safety requirements.

. The design will minimize the need for active maintenance after closure.

. The disposal facility may include engineered barriers, which together with the emplaced medium
and its surroundings, isolate the waste from humans and the environment. The engineered barriers
may consist of the waste package and other human-made features (i.e., vaults, covers, linings,
grouts, and backfills) that are intended to prevent or delay radionuclide migration from the facility
to the surroundings.

. The initial evaluations, which are primarily based on the existing vault and disposal configuration
established at RWMC, indicate that there is not a need for additional liner systems within the
facility configuration. However, the initial evaluation was centered primarily on the possible use of
a subsurface liner and associated leachate collection system. These Resource Conservation and
Recovery Act (RCRA)-type liners are a design base requirement for EPA’s management of
hazardous waste. They are not used for LLW disposal facilities because of the need to avoid water
accumulation in the disposal unit. Use of a low permeability membrane below the disposal zone
could potentially result in accumulation of water in the disposal unit. This is further supported by
10 Code of Federal Regulations (CFR) 61.51, “Disposal Site Design,” criteria that states that
allowing free drainage from the disposal units is actually desirable:

Reducing the contact time of water with the waste by using freely-draining
granular backfill should be considered. In addition, the accumulation of water in
the disposal unit (the bathtub effect) must be avoided. This can normally be
accomplished if the bottom of the disposal unit can drain at least as readily as
water can infiltrate into the disposal unit through the cover or sides....

An additional project liner alternative analysis that addresses the requirements established in the
International Atomic Energy Agency guidance documents (IAEA, IAEA 1999, IAEA 2006) for near
surface disposal of radioactive waste will be completed during development of the facility-specific final
performance specification in the CD-2 timeframe. The alternatives analysis will include the option to
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select the existing waste container as the system “liner,” and it will use this alternative as the base case to
which other alternatives will be compared. The alternatives analysis will include the following:

1. Identify potential liners that could be incorporated into the final facility design, while maintaining
the overall operational approach currently used for the RWMC disposal vaults. These liner types
could possibly include steel waste isolation containers, subsurface geosynthetic, high density
polyethylene and clay material that may or may not allow infiltration and eliminate the need for an
additional leachate collection system, geochemical barrier (adsorption trap), and other covers and
linings that may trap the radionuclide contaminants and help prevent the long term migration of the
radionuclides.

2. Down select from the potential alternatives and identify the liners that justify further evaluation and
possible incorporation into the system development approach.

3. Evaluate the geochemical impacts to geochemical sorption traps and material sorption rates.

4.  Develop a geochemical transport (hydrogeochemical) model of the vault system. This will provide
a model of how the vault system should work and to assess the long-term behavior of the concrete
vaults and their impact on the sorption of the underlaying materials.

5. Model the different liner alternatives to estimate waste migration concentrations and evaluate the
expected radiological dose over time.

6.  Complete a cost benefit analysis for the various alternatives.

The final results of the alternative analysis will be incorporated into the facility performance
specifications that will be used for the design-build procurement, which will include final design and
system construction activities.

2.7.2.3 Installation in Surficial Sediment versus Installation in Basalt Formations.
Design consideration was given to drilling boreholes in basalt formations instead of placing an
engineered vault system in the surficial sediment. This option differs from the borehole option

(Section 2.7.2.1) by placing the entire vault into basalt and casing the surficial sediment to prevent
contamination of the borehole. Assuming the basalt has sufficient integrity, casing the basalt portion of
the borehole would not be necessary. However, placing the waste directly in the basalt does not take
advantage of the additional sorptive capacity provided by the surficial sediment between the base of the
near-surface engineered vault system and the first basalt layer. This lack of additional sorption could
adversely affect the total radionuclide inventory permitted for disposal as determined by the performance
assessment.

2.7.2.4 Installation of Vaults that will Accommodate Multiple Transport Cask and
Waste Container Dimensions. Design of the vaults for disposal of remote-handled LLW is greatly
dependent on the size of the waste containers (also called cask liners) that would be disposed of at the
facility. The vaults will be sized to accommodate the existing or planned waste containers from NRF,
ATR, and MFC. The waste container, cask, and transfer system for disposal of NRF activated metals and
resin waste streams have been successfully used for many years. Alteration of any elements of this
system would result in significant costs and possible interruptions in the current NRF operations. Recent
indications have been made that NRF is going to build a new fuel processing facility that will use
different waste packaging and shipping containers. If they do so, the specified vaults for the NRF waste
may need to be revised to accommodate the new waste containers and overall volume. The changes are
not expected to be implemented until the 2023 timeframe. In addition, no such alterations are likely to
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have a significant impact on costs of design or construction of the proposed vault system or result in cost
savings during operation if the changes are identified prior to the completion of the disposal facility final
design. Therefore, the proposed vault design for disposal of the 55-ton scrap cask waste containers is
based on the RWMC vaults, which are suitable for the containers used by NRF for transport of remote-
handled LLW. These vaults are made from precast concrete. They have a circular cross section and are
approximately 5 ft (1.5 m) in diameter and 20 ft (6 m) high. They can accommodate two stacked 55-ton
cask waste containers (47-in. [119-cm] diameter x 104 in. [264. cm] high). Each container holds
approximately 90 ft’ (3 m®) of waste.

ATR and MFC remote-handled LLW activated metal waste streams are anticipated to be
transported in a commercially available cask. The proposed design of the vaults for the ATR and MFC
activated metal waste streams is similar to the design used for the 55-ton scrap cask waste container
vaults currently used at RWMC for NRF waste but sized to accommodate container dimensions for a
commercially available cask. The vaults would be made from precast concrete. They would have a
circular cross section and would be approximately 4 ft (1.3 m) in diameter and 20 ft (6 m) high.

They could accommodate two stacked waste containers (3 ft [1 m] diameter x 9.25 ft [2.8 m] high). Each
container could hold approximately 60 ft* (1.5 m’) of waste. The actual containers used for packaging the
remote-handled LLW for transport using a commercial available cask would be selected (or designed) and
procured by the project.

The ATR ion-exchange resins will be transported in the NuPac 14-210L cask. The ATR
ion-exchange resin vault also will be similar to the current design used at RWMC, but sized to
accommodate the NuPac 14-210L container. Vaults would be made from precast concrete, have a circular
cross section, and would be approximately 7 ft (2.1 m) in diameter and 16 ft (4.9 m) high. They could
accommodate two stacked containers (6.25 ft [1.9 m] diameter x 6.25 ft [1.9 m] high). Each container
could hold 210 ft* (6 m®) of waste. However, the containers would be loaded with an average of 128 ft’
(3.6 m®) of waste.

2.7.2.5 Performance Assessment Required/Enhancing Barriers. The current design used
at RWMC allows use of additional stainless steel barrier plates on top of the containers inside the vaults.
The purpose of these barrier plates is to delay the time horizon needed for an inadvertent intruder to
penetrate the disposal vaults and bring radioactive material to the surface. The timeframe available for
decay is critical to establishment of the maximum concentrations and radionuclide distribution permitted
for disposal by the radiological performance assessment. This additional barrier was judged to be an
appropriate design feature that would allow for disposal of both a greater total inventory and broadening
the characteristics of the waste permitted under the facility waste acceptance criteria. Therefore, the
dimensional configuration of the conceptual design of the vaults allows for the use of such plates in the
proposed disposal facility.

2.7.3 Conclusions of Design Options Evaluation

Based on this analysis and operational experience at RWMC, the proposed onsite facility design
would dispose of all identified remote-handled LLW waste streams in concrete vaults, which would be
placed in an unlined, sedimentary soil bed. It should be noted that a conceptual approach of including a
subsurface liner is shown in the conceptual drawings provided in Appendix A; however, this is only
provided to represent the most conservative approach that may be determined during the final design
process. Currently, no physical or operation requirements are identified that indicate the need for the
subsurface liner. The proposed configuration of concrete vaults is based on the RWMC vaults, which are
sized to accommodate the 55-ton cask waste container currently used by NRF for transport of remote-
handled LLW. Vaults of similar design, but sized to accommodate the waste container dimensions used
for the ATR resins and the waste container dimensions anticipated for the ATR and MFC activated
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metals, also would be installed. If future cask and waste container systems identified for use differ from
those described herein, the design would be modified during the final design to account for these
differences. Any known differences will be described in the facility performance specification for use in
the design-build procurement. The number of vaults proposed is based on the estimated waste stream
generation rates anticipated from the generator facilities.

Construction of the proposed disposal facility involves installation of concrete vaults for
remote-handled LLW activated metals and ion-exchange resin waste streams. However, none of the
selected design features are based on characteristics unique to activated metals or ion-exchange resin
waste streams, and therefore should not, in and of themselves, limit the type of remote-handled waste that
could be disposed of in the facility. In accordance with DOE Order 435.1, specific waste acceptance
criteria, based on the performance assessment and composite analysis, will be established for the
proposed facility.

2.8 Site Selection

A site location must be selected in order to develop the highest ranked alternative identified in the
alternatives analysis (INL 2011) at INL (i.e., operate a new onsite remote-handled LLW disposal facility
[onsite disposal]). A siting study was conducted to support evaluation of the onsite disposal alternative
(INL 2010c). The study identifies candidate locations at INL and evaluates them against technical and
programmatic objectives for remote-handled LLW disposal. A comprehensive analysis of siting options
involves identification of appropriate site selection criteria that address regulatory, facility design, facility
performance, and key project assumptions. The siting study for the Remote-Handled Low-Level Waste
Project (INL 2010c) documents systematic development of criteria, building on previous siting studies
conducted at INL and unique requirements associated with the Remote-Handled LLW Disposal Project.
The site selection criteria were applied to potential site locations in order to assess each site’s suitability
for a remote-handled LLW disposal facility.

Development of a site location recommendation for onsite disposal at INL is subject to the
requirements of DOE Order 435.1 and implementing guidance for LLW disposal facilities. The siting
study considered environmental characteristics, geotechnical characteristics, and human activities. It
specifically addresses the following:

. Suitability for volume of waste

. Flood plain

. Tectonic activity

. Water table fluctuation

. Access

. Wildlife

. Whether radionuclide migration pathways are predictable
. Whether erosion and surface runoff can be controlled.
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Substantial data regarding site conditions are available from routine environmental monitoring,
sampling and analysis, other studies, and previous siting studies for other facilities at INL (Holdren et al.
1997; Spry et al. 1989; Taylor et al. 1994; DOE-ID 1999). This body of knowledge was used to develop
“must” and “want” site selection criteria that were focused on the specific needs of a remote-handled
LLW disposal facility.

Previous INL siting studies provide detailed examples of the development and application of
evaluation criteria and ranking strategies. Review of these previous siting studies indicates that the
following five key areas are the primary contributors to the synthesis of information and requirements
used for development of a comprehensive set of siting criteria:

1.  Regulations

2. Key assumptions

3. Conceptual design

4.  Facility performance

5. Previous siting study criteria.

The evaluation process identifies regulations, codes, and directives that may be applicable to siting
such a facility or that are useful in determining specific evaluation criteria. Siting criteria derived from the
five areas address requirements that are important during the operational life of the facility and
requirements that give consideration to post-closure performance over longer timeframes. A thorough
analysis of the five key areas is provided.

The evaluation process implements a methodology derived from the strategies used in previous
siting studies. In summary, “Must” (critical features that are needed) and “Want” (important features that
may enhance facility performance or reduce its effects on the environment) criteria were established and
weighted based on relative significance. The five steps of the process used for this evaluation are as
follows:

1. Identify criteria (both “Must” and “Want”)
2. Identify candidate sites
3. Apply “Must” screening criteria to all candidate sites
4.  Apply “Want” criteria to sites passing the “Must” screening
5. Rank candidate sites and recommend the most suitable site(s).

The selection of “Must” and “Want” criteria is documented, with a total of 53 criteria identified
and evaluated for use. The criteria evaluation resulted in identification of four “Must” criteria and 21
“Want” criteria to be used in the siting evaluation.

An assessment of 34 candidate sites against the established criteria also was conducted. Two sites
are recommended for consideration in the NEPA process. A site walk-down was conducted at the three
highest-ranked sites to review site-specific conditions and verify that individual sites were appropriately

recommended for further consideration through the NEPA process. The two locations that best meet the
evaluation criteria are (1) near ATR and (2) west of the Idaho CERCLA Disposal Facility.
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2.9 Staffing Requirements

Anticipated staffing requirements are based on current staffing for remote-handled LLW disposal
operations at RWMC. It is estimated that 11 personnel will be required to support proposed disposal
operations. Disposal operations are estimated to be conducted on a frequency of one to two disposal
campaigns per month with a 3-day duration each. The following types of skills or functions will be
needed to staff proposed remote-handled LLW disposal operations:

. Two heavy equipment operators

[ Two equipment operators

. Two radiological control technicians

. Gate guard/security

. Quality control inspector

. Subject matter expert from generating facility
. Mechanic

. Shipping coordinator.

Additional staff and operational personnel will be required if a subsurface liner and water
collection system is incorporated into the disposal system. In general, these activities would include the
need to provide daily inspections of the water collection system and the need to remove and process any
water found present in the system. Personnel needed to support these activities would include the
following:

. Two field technicians
. One environmental/sampling coordinator
. Up to three sample collection/shipping and analytical technicians.

210 Codes, Standards, and Regulations

The following codes, standards, and regulations were evaluated during the conceptual design
process and are applicable throughout the final design and construction process:

. 10 CFR 830, Subpart A, “Quality Assurance Requirements,” Code of Federal Regulations, Office
of the Federal Register, February 4, 2002.

. 10 CFR 835, “Occupational Radiation Protection,” Code of Federal Regulations, Office of the
Federal Register, July 11, 2007.

. 10 CFR 851, “Worker Safety and Health Program,” Code of Federal Regulations, Office of the
Federal Register, February 9, 2006.
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29 CFR 1910, “Occupational Safety and Health Standards,” Code of Federal Regulations, Office of
the Federal Register, February 15, 2008.

29 CFR 1926, “Safety and Health Regulations for Construction,” Code of Federal Regulations,
Office of the Federal Register, February 15, 2008.

ACI-318/99, “Building Code Requirements for Structural Concrete with Commentary,” American
Concrete Institute, Farmington Hills, MI.

ANSI/ANS 2.26-2004, “Categorization of Nuclear Facility Structures, Systems and Components
for Seismic Design,” American National Standards Institute/ American Nuclear Society.

ASCE/SEI 43-05, “Seismic Design Criteria for Structures, Systems, and Components in Nuclear
Facilities,” American Society of Civil Engineers/Structural Engineering Institute.

ASME NQA-1-2000, “Quality Assurance Requirements for Nuclear Facility Applications,”
American Society of Mechanical Engineers, January 2000.

ASTM Book of Standards, Volume 04.02, “Construction: Concrete and Aggregates,” American
Society for Testing and Materials International, West Conshohocken, PA.

DOE Order 420.1B, “Facility Safety,” U.S. Department of Energy, December 22, 2005.

DOE Order 435.1, “Radioactive Waste Management,” Change 1, U.S. Department of Energy,
July 9, 1999.

DOE Order 5400.1, “General Environmental Protection Program,” Change 1, U.S. Department of
Energy, June 29, 1990.

DOE Order 5400.5, “Radiation Protection of the Public and the Environment,” Change 2,
U.S. Department of Energy, January 7, 1993.

DOE-STD-1020-02, “Natural Phenomena Hazards Design and Evaluation Criteria for Department
of Energy Facilities,” U.S. Department of Energy, January 2002.

DOE-STD-1021-93, “Natural Phenomena Hazards Performance Categorization Guidelines for
Structures, Systems, and Components,” Change 1, U.S. Department of Energy, January 1996.

DOE-STD-1027-92, “Hazard Categorization and Accident Analysis Techniques for Compliance
with DOE Order 5480.23, Nuclear Safety Analysis Reports,” U.S. Department of Energy,
December 1992 (including Change 1, September 1997).

DOE-STD-1090-07, “Hoisting and Rigging Standard,” U.S. Department of Energy, 2007.

DOE-STD-1189-2008, “Integration of Safety into the Design Process,” U.S. Department of Energy,
March 2008.

IBC, 2009, International Building Code, International Code Council.
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PCI MNL 116, “Manual for Quality Control for Plant and Production of Precast and Prestressed
Concrete,” 4th Edition, Precast and Prestressed Concrete Institute, 1999.

PCI MNL 120, “Prestressed Concrete Institute Design Handbook for Precast and Prestressed
Concrete,” 6th Edition, Precast and Prestressed Concrete Institute, 2004.

STD-139, “INL Engineering Standards,” Idaho National Laboratory.
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3. PROCESS SUMMARY

The design of the proposed remote-handled LLW facility described in this conceptual design report
is similar to the design of the existing facility at RWMC. Operation of this new facility would likewise be
similar to the existing operation to minimize operational costs and time delays and to maximize efficiency
by using current and existing procedures, processes, and equipment.

This section describes the overall process used for disposal of remote-handled LLW at INL.
Figure 3-1 shows the general process that is currently being used for remote-handled LLW disposal at
RWMLC. It is assumed that future waste received from each of the INL generating facilities would be
received and disposed of using this same, or similar, sequence of activities. This process is the basis for
development of the TFRs for the new disposal facility.

Waste Receipt and Staging

Generator Vault cap removal Waste

Notification of and staging of transport/receipt

pending shipment ’ all transfer ’ to facility

equipment
Disposal

Cask staging and Waste liner Cask closure and
placement for transferred from removal
vault loading cask and placed

in vault

Vault Closure and Demobilization

Transfer Vault cap Equipment Return cask
equipment replacement survey and to generator
removal > return to facility
storage
NW09-120

Figure 3-1. Facility process diagram.

The general sequence used for receiving and disposal of the remote-handled LLW shipments
currently received at RWMC consists of the following:

1. Once waste is transported to the site, a crane is used to remove the top plug on the vault and to
position the cask-to-vault adapting structure (CVAS) on top of the open vault

2. The 55-ton scrap cask is removed from the transporter and placed on the CVAS using the crane
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3.  Using a remote-operated hoisting system, the waste container is unloaded from the bottom of the
cask and lowered into the disposal vault

4.  The cask is then closed and the hoisting system with the associated equipment is removed from the
top of the vault

5. The vault is closed.

The specific operational systems and placement procedures that will be used in association with the
other cask systems used for disposal of the remote-handled LLW at the proposed facility will be
determined once the generating facilities identify their specific waste container configurations. It is
assumed that the following general operational sequence would be used for placement of the waste
containers into the associated disposal vaults:

1. Once waste is transported to the site, a crane will be used to remove the top plug on the vault and
prepare the vault opening for container placement

2. Using the crane, the waste container will be removed from the cask using the associated container
handling equipment and positioned over the disposal vault

3. The waste container will be lowered into the disposal vault

4.  The bell and transfer equipment will be removed and the vault plug replaced.

3.1 Process Description

Currently, remote-handled LLW shipments are transported from NRF to RWMC in a 55-ton scrap
cask (Figure 3-2). The waste is placed in steel waste containers, also called cask liners, which are 47 in.
(119 cm) in diameter and 104 in. (264 cm) long (Figure 3-3). Each scrap cask contains a single sealed and
vented waste container. Each of the existing disposal vaults at RWMC can accept two waste containers.
As vaults are filled, a 2-ft (0.6-m) thick soil/gravel cover is placed over the concrete plugs and used as a
working surface for the crane to allow close setup of equipment for other vaults.

This same process would be used in the new disposal facility. It is anticipated that other waste
packages (i.e., cask waste containers) would be developed and used for activated metal waste generated at
ATR and MFC from new missions and from processing remote-handled scrap and waste currently stored
at MFC’s Radioactive Scrap and Waste Facility. For the conceptual design, it is assumed that this waste
would be unloaded and placed in disposal vaults using a method similar to that described in Figure 3-1.
The actual containers used for packaging the remote-handled LLW for transport will be selected
(or designed) and procured by the individual operating/generating facilities. Any ancillary equipment
specifically required to interface with the waste container for transport and unloading, other than the
typical hoisting and rigging components, will be provided by the generating facility.

Based on the conceptual design, the proposed remote-handled LLW disposal facility would provide
approximately 247 new disposal vaults that are similar to the existing RWMC vault design. The vaults
would be constructed of precast concrete cylinders (i.e., pipe sections) stacked on end and placed within
an array, as shown in Figure 3-4. This configuration would provide the ability to dispose of the desired
quantity of waste within the smallest footprint possible.
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Figure 3-2. A 55-ton scrap cask used for transporting waste to the disposal facility.

<4—— 47-in. dia
T L,
Ol O o fay rayliray Bolt
<&— Canister lid
<4— Canister
body
assembly
104 in.
¥ [ =0 i

Figure 3-3. Waste container used inside the 55-ton scrap cask.
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Figure 3-4. Concrete vault layout.

Specific design and operational objectives for the proposed disposal facility include the following:

1. Providing a concrete vault disposal system that can accommodate waste containers that are
currently being used for waste disposal of remote-handled LLW activated metals and ion-exchange
resins generated at NRF.

2. Providing a concrete vault disposal system that can accommodate waste containers that are
anticipated to be used for disposal of remote-handled LLW activated metals generated at ATR and
MEFC.

3. Providing a concrete vault disposal system that can accommodate waste containers that currently
are being used for disposal of remote-handled LLW ATR resins.

4. Accommodating waste container placement methods currently in use at RWMC, and continuing to
use the existing remote-handled loading equipment and proven waste disposal procedures for the

NREF shipping cask.

5. Providing support and shielding equipment needed to unload waste containers that are anticipated
to be used by ATR and MFC.

6.  Providing road access that can accommodate anticipated loads from cask transport vehicles.

7.  Placing waste containers into vaults while providing the appropriate level of shielding and worker
protection.

8. Providing a vault/plug assembly to provide shielding, minimize entry of water into the vaults, and
allow drainage of any moisture/condensate that accumulates inside the vaults.
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9.  Allowing access to individual vaults without disturbing adjacent vaults.

10. Providing crane access areas to support placement of waste materials into the vaults, as needed, that
will support the combined weight of a loaded crane during placement. The total weight would
include the crane, cask, cask-to-vault adapter components, shielding/sealing plug, and waste
containers.

11. Providing shielding sufficient to reduce radiation levels on top of the vaults, when the plugs are in
place, to levels specified in DOE Order 5400.5, “Radiation Protection of the Public and the
Environment.”

3.2 Anticipated Waste Streams

Remote-handled LLW is radioactive waste that requires shielding to protect people from radiation
exposure. By definition, remote-handled LLW is low-level radioactive waste that has a radiation exposure
rate at the outer surface of the container that is greater than 200 mR/hour

The remote-handled LLW activated metals waste stream will be generated at NRF, ATR, and
MFC. This waste is remote-handled LLW, non-hazardous radioactive metals with external radiation fields
that range from 200 mR/hour up to 30,000 R/hour. The remote-handled LLW waste stream also will
include ion-exchange resins generated at NRF and ATR. A description of the anticipated waste streams
from each generating facility is included in Table 3-1.

Table 3-1. Remote-handled low-level waste stream descriptions.

Waste

Stream Facility Description
ATR produces activated metals during reactor core change-out operations,
approximately every 10 years. These components require an approximate

ATR . : )
8-year decay time and currently are in storage at ATR. This waste was
previously disposed of at RWMC in a cask that is no longer available for use.
. NRF primarily produces activated metals during routine operations that may
Activated : ) oy .

Metals NRF contain other non-activated metal components within the limits of the waste
profile. Currently, the waste is disposed of in RWMC vaults in 55-ton scrap
cask waste containers.

MFC produces activated metals from ongoing work and from processing of
MFC waste removed from MFC’s Radioactive Scrap and Waste Facility. The
majority of this waste contains incidental amounts of debris waste.
ATR ATR produces ion-exchange resin waste during routine operations. Currently,
Ton- the waste is disposed of offsite in NuPac 14-210L casks.
Exchange ' ) ) ) _
Resins NRF NRF produces ion-exchange resins during routine operations. Currently, the

waste is disposed of in RWMC vaults in 55-ton scrap cask waste containers.

The total estimated waste quantities from each of the facilities are presented in Table 3-2. These
quantities are based on current waste generation information and represent the anticipated quantity of
waste that would be generated at INL facilities beginning in FY 2018 and continuing through at least
FY 2037. These values were used to determine the number of vaults that would initially be needed for the
facility assuming that the vaults will support the disposal of two containers each.
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Table 3-2. Estimated number of remote-handled low-level waste containers that would require disposal
from Fiscal Year 2018 through Fiscal Year 2037 (20-year operation).

Anticipated
Volume of
Waste Number of
Generated per Containers Total Minimum
Generation Frequency Generated Number of  Number
Facility Cycle Frequency (m’) per Year Containers  of Vaults
MFC/ATR Activated Metals Cask System
MFC
Activated Continuous Yearly 2 2 40 20
Metals
ATR E
Activated  Periodic 10 Vee?rs 3 0.3 6 3
Metals y
Total MFC/ATR Activated Metals Waste Container Disposal Capacity 46 23
55-Ton Cask System
NRF
Activated Continuous Yearly 35 13 260 130
Metals
NRI.: Continuous Yearly 8 3 60 30
Resins
Total 55-Ton Cask Waste Container” Disposal Capacity 320 160
ATR Resin Cask System (Nu-Pac 14-210L. Waste containers)
ATR Continuous Yearly 36 6 120 60
Resins
Total Nu-Pac Waste container Disposal Capacity 120 60

a. Number of containers for ATR activated metals waste is two containers every 10 years. It is assumed that there will be one
generation cycle of waste ready for disposal when the facility is first opened, with two additional generation cycles being
completed over the 20-year operating timeframe, for a total of three generating cycles to be disposed of over the 20-year
operating life of the facility.

b. It should be noted that NRF is in the process of designing a new fuel process facility that may lead to a change in the waste
packaging and shipping components used for waste transportation and disposal. It is anticipated that initial operations will
require the use of 55-ton shipping casks and waste containers as described in this document.

Use of the existing RWMC waste disposal system does not generate any secondary waste streams
other then very small quantities of used personal protective equipment and miscellaneous materials
associated with worker protection that is required for waste placement operations. However, it is possible
that an additional wastewater stream could be generated if a subsurface liner approach is selected for
implementation based on the liner alternative study. The waste stream would be comprised of any surface
water that infiltrates through the disposal area and is collected in the subsurface liner sumps.
Characteristics, quantities, and treatment and disposal processes for this water have not been identified or
evaluated at this time. A detailed waste management plan will need to be developed if this type of facility
liner is incorporated into the facility design.
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4. FACILITY DESCRIPTION

The facility conceptual design (see Appendix A) provides the proposed facility layout for precast
concrete disposal vaults that would be used for disposal of remote-handled LLW activated metals and
ion-exchange resin waste streams starting in FY 2018. The vault configuration proposed for this facility is
similar to the existing vault design and configuration. The facility includes the concrete vaults, vault
plugs, access roads, and support infrastructure. Figure 4-1 shows the conceptual layout for the proposed
disposal facility with the number of vaults based on the minimum number needed for the waste types and
the proposed vault array configuration. Also included in the conceptual design drawings is a conceptual
approach for implementing a subsurface liner system. The actual liner approach that will be implemented
will be determined based on the results of the liner alternatives study. The technical feasibility and actual
structural specifications required for this type of system to be implemented in conjunction with the
proposed vault configuration have not yet been developed. Therefore, the majority of the system
description presented in this document does not provide the specific design details for the subsurface
liner. Other “liner” types that are being considered include waste isolation containers and geochemical
adsorption layers that may be used to help capture and reduce the long-term transport time of the disposed
radionuclides.
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Figure 4-1. Conceptual layout for the proposed Remote-Handled Low-Level Waste Disposal Facility.
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The proposed facility layout is based on the assumption that the facility would be constructed and
operated as a stand-alone facility and would provide its own administration buildings and infrastructure to
support disposal operations. If a site is selected that is located in the vicinity of an existing facility, then
new construction of some of the infrastructure components may not be needed (i.e., the administration
building). Conceptual design drawings are provided in Appendix A.

The facility would be laid out in a manner that would allow the trucks entering the disposal facility
to have straight in access to the unloading area next to the disposal vaults. The crane and other
miscellaneous equipment required for completion of the cask-to-vault transfer operation would be staged
before arrival of the waste containers. Figure 4-2 illustrates the facility configuration with a photo
showing the equipment currently staged for operation at the RWMC facility. The proposed facility would
use these same methods and will set up the necessary equipment in a similar configuration.
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Figure 4-2. Proposed Remote-Handled Low-Level Waste Facility operational configuration.

The total number of vaults that would be constructed will depend on the depth of surficial sediment
at the specific site selected for the facility and the results of the Performance Assessment and Composite
Analysis. The general layout in the conceptual design shows the proposed extent of the vaults as
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determined using a vault depth that can accommodate the disposal of two waste containers per vault. In
this configuration, a total of approximately 162 vaults would be designed for NRF waste; 25 vaults would
be designed for the activated metals waste generated at MFC and ATR; and 60 vaults would be designed
for ATR ion-exchange resins. If the selected site has sufficient surficial sediment, then the vaults possibly
could be designed to dispose of more than two waste containers; however, this most likely would only
apply to the ion-exchange resin vaults.

4.1 Facility Boundaries

For the conceptual design, it is assumed that the proposed facility would be a stand-alone facility
that does not use the services of any existing INL facilities. The facility would be sited within INL
boundaries and be operated by the INL site operating contractor. Perimeter fencing would be constructed
to provide protection from human and animal intrusions and to allow for proper access control.

An overall facility area for siting purposes is based on the required site-specific components and is
estimated to be between 4 to 6 acres (1.6 to 2.4 ha). The total number of vaults that are proposed may
change depending on the final selection of waste containers to be used for the lifespan of the facility.

4.2 Coordination of Activities between Facilities/Organizations

At the present time, generating facilities are controlled by different operating contractors. ATR and
MFC are under the control of the INL contractor. NRF operations are controlled by a separate contractor,
who is under contract directly with the Office of Naval Reactors. Thus, close coordination between these
entities will be required to ensure that all the tasks required for waste disposal are identified and assigned
to the proper organization (see Section 4.4 for details of commitments placed on the generator
organizations). It is imperative that appropriate coordination and planning occur to support obtaining
funding that will allow the organizations to complete their respective tasks before the planned start date
of FY 2018.

Project personnel will be assigned from each of the organizations and will be identified in the
project execution plan.

4.3 Facility Conceptual Design Assumptions

The following assumptions have been used in development of the proposed conceptual design:

. The new disposal facility would be a stand-alone facility and would not be located adjacent to other
INL facilities that may be able to provide some operational support.

. The CVAS currently in use at RWMC for the NRF scrap cask would continue to be used for
placement of the waste containers at the proposed facility.

. Waste containers currently in use at NRF would continue to be used for waste disposal, and a
portion of the vaults at the future remote-handled LLW disposal facility will be sized to receive
these containers. The remainder of the vaults will be sized to accommodate containers for the ATR
ion-exchange resins and containers used for the activated metals generated at MFC and ATR.
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New cask-handling equipment would be procured/designed for waste containers anticipated for
remote-handled LLW activated metals generated at MFC and ATR. It is assumed that a
commercially available cask and waste container system will be used for shipment of the activated
metal waste. It is assumed that the activated metals waste containers will fit within a commercial
cask, which has a cylindrical configuration with a 3-ft (1-m) diameter and 9.3-ft (2.8-m) high
maximum dimension. This dimension will be used to size the vaults that will be used for disposal of
activated metal waste generated at MFC and ATR. Any deviations from this assumption will be
defined as the project matures. Such changes are not anticipated to change the basic design of the
facility, but rather the number of vaults of a specific configuration/size that would be needed.

The actual containers used for packaging the remote-handled LLW for transport using the new cask
will be procured by the individual operating/generating facilities. Any ancillary equipment
specifically required to load the generator selected waste container into the new shipping cask,
including typical hoisting and rigging components, will be provided by the project.

Existing 75-in. (190-cm) diameter waste containers will be used for packaging and disposal of ATR
resins. These containers will be transported within the NuPac 14-210L cask that currently is being
used. Typical hoisting and rigging components and any ancillary equipment specific to the
container design that is needed to unload the container from the shipping cask and to place the
containers into the disposal vaults will be provided by the project.

The vaults will be constructed using standard precast concrete pipe sections.

The existing crane located at RWMC, as part of the NRF 55-ton cask system, would be available

for use, in good condition, and would be transferred to the new disposal facility to support future
operations.

4.4 Facility Components
The following major components are included with the facility:
Vaults
Vault plugs
Crane
CVAS
Facility liner
Staging and storage arca
Administration and other supporting infrastructure
Final closure cover.

The following subsections provide a description of each of these components.
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441 Vaults

The vaults would be aligned vertically to allow multiple remote-handled LLW containers (one on
top of the other) to be inserted in a vertical orientation. The 55-ton scrap cask vaults would be designed to
interface with the existing CVAS and 55-ton scrap cask. All handling equipment, consistent with the
current configuration and practices at RWMC, would be used. The 55-ton cask waste containers are
approximately 47 in. (119 cm) in diameter and 104 in. (264 cm) high.

It is assumed that the waste generated at MFC and ATR would be transported in a commercially
available cask with internal dimensions to accommodate waste containers that are approximately 36 in.
(91 cm) in diameter and 111 in. (282 cm) high. The vaults would be designed, procured, and fabricated to
interface with commercially available cask waste containers.

It is assumed that the remote-handled LLW ion-exchange resins generated at ATR would continue
to be transported in the NuPac 14-210L cask. The ATR resin containers are approximately 75 in.
(190 cm) in diameter and 75 in. (190 cm) high. The ATR resin vaults would be designed, procured, and
fabricated to interface with the cask waste containers.

The MFC and ATR activated metals vaults and the ATR resins vaults would be configured similar
to the 55-ton scrap cask vaults in regard to access and surface configuration.

Figure 4-3 provides a cross section of the proposed vault design. Each 55-ton scrap cask vault and
MFC and ATR activated metals vault would be comprised of 10-ft (3-m) sections of precast concrete
pipe, stacked on end, for a total interior height of either 20 or 30 ft (6 or 9 m). Each ATR resins vault
would be comprised of 8-ft (2.4-m) sections of precast concrete pipe, stacked on end for a total interior
height of either 16 or 24 ft (4.9 or 7.3 m). Each section would allow the space needed to place one
container, while including enough additional space to accommodate any special protection plates or other
components that may be needed for specific disposal operations (e.g., 6-in. [15-cm] steel spacers). The
55-ton scrap cask vaults would have an inside diameter of 54 in. (137 cm) and an outside diameter of
65 in. (165 cm). The MFC and ATR activated metals vaults would have an inside diameter of 48 in.
(122 cm) and an outside diameter of 58 in. (147 cm). ATR resins vaults would have an inside diameter of
84 in. (213 cm) and an outside diameter of 101.5 in. (258 cm). All vaults would be supported by a
reinforced concrete base at least 12 in. (30 cm) thick. The vaults would be vertically arranged,
side-by-side, in an array with a removable precast concrete shield plug.

The concrete base would be precast onto the end of the first section of concrete pipe. Each base
section would be constructed with drain holes to prevent the accumulation of moisture within the vaults.
The base sections would be set level on the bottom surface of the excavation, after which the additional
pipe sections would be placed vertically on top of the base sections. Sand would be placed between the
vaults as the sections are being installed to provide the stability needed to keep the vaults in place.

To support loading operations, the top surface of the vaults would be designed to support the
maximum applied load. The maximum applied load will be a result of either the combined weight of the
CVAS, casks, and waste container, or it will result from the combined weight of the vault plug, crane
(with load), and 2-ft (0.6-m) soil cover. These loads will vary with the different vault sizes. However, the
greatest load will be used for the vault design. It should be noted that if it becomes necessary to move the
crane onto the vault array to facilitate placement, the soil cover and the length of the crane tracks will
allow the weight of the crane and its load to be distributed across multiple vaults.
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Figure 4-3. Vault profile.

Any additional container systems that need to be incorporated into the facility would need to be
designed around the physical and operational parameters of the vaults described in this section.

4.4.2 Vault Plug

A removable concrete plug would be set in place on top of each stacked cylinder vault. The plug
will serve as a radiation shield for placed waste and also will act as a water barrier to prevent surface
water from entering the concrete vaults. All plugs would be kept in place before and after the vaults are
loaded. The top of the plugs will provide a working surface for all equipment needed to support the waste
disposal operations. The plugs would be configured in a hexagonal shape that covers each of the
cylindrical vaults.

The vault plug thickness would be based on using a standard radioactive shielding halving
thickness for concrete of 2.4 in. (6 cm) and the need to reduce a radiation field level of up to
30,000 R/hour to less than 1 mR/hour. Based on these values, the vault plugs will be 5 ft (1.5 m) thick.

4.4.3 Crane

The Manitowoc 3900W, Series 2 crane currently in use at RWMC (Figure 4-4) would be
disassembled, refurbished, and transported to the proposed disposal facility. This crane is a mobile,
two-track crane with a total weight of 262,225 1b (118,943 kg) and a lifting capacity of approximately
140 tons (127,000 kg). If it is determined that the existing crane would not be available, a new crane with
similar lifting capacity would need to be procured for the facility.

It is assumed that current lifting requirements associated with the 55-ton cask waste container
disposal operations are conservative as related to the lifting requirements that may be required for the new
activated metals cask operations.
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Figure 4-4. Manitowoc 3900W, Series 2 crane.

444 Cask-to-Vault Adapting Structure

The CVAS currently located at RWMC would be transferred to the proposed disposal facility.
All supporting equipment and components (i.e., the hoisting platform, lifting rigging, and control trailer)
also would be made available for use.

Container handing equipment would be required for the ATR resins container and MFC and ATR
activated metals container systems. The systems will be required to provide accurate positioning of the
waste containers over the vaults and provide container placement into the vaults. It is assumed that typical
hoisting and rigging components may be used to perform these functions. These types of components will
be provided to the disposal facility as part of this project. If there are any specialized container handling
mechanisms developed by the generating facilities for use with their specific containers, these
components would be provided by the generating facility (if they are needed for final waste container
placement into the vaults for disposal).
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Figure 4-5 shows the general setup that would be used for the NRF CVAS and 55-ton scrap cask.
It is assumed that equipment needed for unloading the MFC and ATR activated metals shipping casks and
the ATR ion-exchange shipping casks would use routine hoisting and rigging methods associated with top
loading, shielded transfers methods, and provide the necessary radiation protection needed to allow
opening and closing of the cask and disposal vaults.

Liner hoist system
q—\ 1 l Bottom loading
cask

Liner -y o,

2o 8 liners -
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-

Figure 4-5. Vault disposal process with the cask-to-vault adapting structure components.

445 Facility Liner

The facility liner shown in the conceptual drawings is a double-lined layer system using subsurface
barriers made of either clay or a geosynthetic clay liner that will be placed below the disposal vaults with
the sides of the liner brought up to surface level. This liner will capture all water that infiltrates into the
lined area. At this time, the liner has been included in the conceptual layout as a worse case alternative for
providing a facility liner. The actual liner incorporated into the design will be determined based on the
results of the liner alternative study.

This liner system would be configured similar to a standard hazardous waste landfill system, with
water collection monitoring and extract systems. The following items are included:

. A double-lined layer system located below the concrete vault area. The perimeter of the liners will
extend upward to the surface.

. A subsurface collection sump will be located on one end of the disposal facility with the subsurface
liners sloped toward the sump location.
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. The extent of excavation at the surface is 570 x 242 ft (137,940 ft*) with a slope of 3:1 on the sides
of the liner up to the surface. The subsurface layers will consist of the following (Figure 4-6):

- 2-ft leveling layer (gravel)

- Geocomposite layer to be a barrier between the gravel and the liner
- High-density polyethylene geomembrane liner

- Geosynthetic clay liner

- Geocomposite layer

- High-density polyethylene geomembrane liner

- 3-ft clay liner

1-ft leveling layer (gravel).

. Two water detection and monitoring systems will be located within the subsurface sump area. The
system will include perforated piping to allow any water that gets to the sump to be collected in the
pipe. A liquid detection transducer will be placed within the collection pipe to detect when water is
present and to provide water level measurements.

. Two water removal pumps will be installed within the collection pipe. One pump will be located on
the top of each liner within the sump.

. A water-handling and processing enclosure will be provided with a surge tank, discharge pump, and
media filter. The water-handling enclosure will be a 10 x 20 ft building that will house an elevated
220-gal holding tank, a 2-horsepower transfer pump, and a 500-1b granular activated carbon filter.
An alarm and pump control panel will be placed in the enclosure with the capability for remote
monitoring via telephone line.

. An evaporation pond will be 80 x 120 ft (9,600 ft*) with a single layer, high-density polyethylene/
geosynthetic clay liner. The pond will have a berm that is raised 2 ft above the ground surface and
be 4 ft deep.

1

Figure 4-6. Facility liner subsurface profile.
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4.4.6 Staging and Storage Areas

Staging and storage pads would be provided within the facility for the operating equipment.
These pads would be constructed using pit run gravel with a crushed gravel top surface. Areas would be
provided for storage of the crane; the CVAS components, including the working platform; the bearing
pad; the shield plug; and the electrical control trailer.

4.4.7 Administration and Other Supporting Infrastructure

Additional support and administrative structures and services are included in the proposed
conceptual design as follows:

° Administration building:

- Office space

- Records storage

- Equipment storage

- Electrical distribution
. Maintenance enclosure:

- Equipment maintenance

Temporary cask holding area

Equipment decontamination
- Equipment storage
. Access roads:
- Vehicle access within facility and around vaults

- Facility road that provides access to/from major road

. Electrical power infrastructure

. Fixed communications system

° Potable water system, if needed
° Sanitary sewer system, if needed
. Fire detection/protection system
. Perimeter fencing

. Video monitoring.
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If the facility is located adjacent to an existing facility, some of the services described in this
section could be provided by that facility.

The primary utility that would be needed to operate the proposed facility is electrical power. At the
present time, a portable generator is used to power all unloading and waste placement operations at
RWMC. Operations at the proposed facility would use power provided by electrical pedestals that will be
located near the disposal vaults. In addition, power would be needed for support infrastructure that is
currently provided by RWMC facilities. Other power needs include the administrative building,
equipment maintenance and staging, and site control and monitoring capabilities. Location near an
existing power source is a benefit but not necessarily a requirement for facility siting. Other utilities, such
as fire detection and protection, telecommunication, sewer, and water, also are included in the proposed
conceptual design.

During final design activities, each of the occupied buildings will be designed to incorporate the
applicable sustainable building and energy conservation requirements outlined in DOE Order 430.2B,
“Renewable Energy and Transportation Management,” and DOE Order 413.3B. Appendix B provides an
initial sustainability design report that identifies the Leadership in Energy and Environmental Design
(LEED) certification criteria that may be applicable to design and construction of the two associated
buildings. The LEED criteria are used to address the high-sustainable building principles that can be
incorporated into the project.

Road access that would allow transport of the loaded cask vehicles must be provided. Figure 4-7
shows the 55-ton cask transport vehicle. A haul route will be identified or designed that would provide for
passage of anticipated cask transport loads without damaging any existing infrastructure. The truck’s
turning radius, maneuverability, unloading positioning, and drive slopes also would be taken into
consideration when determining the haul route alignment. The 6-acre (2.4-ha) site area is assumed to be
sufficient to design appropriate road access for transport loads and vehicles within the disposal facility.

« 40°4” >

«— Cask assembly

Cask lifting
fixture
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Cask hold-down assembly at highest
point

| < 644

Figure 4-7. A 55-ton cask transport vehicle.
4.4.8 Final Closure Cover

At completion of the operational life of the disposal facility, a long-term protective cover will be
placed over the waste disposal vaults. This final closure cover will be an evapotranspiration barrier that
will cover the entire disposal facility (Figure 4-8) and protect waste material from contact with infiltration
water. This barrier will include a vegetated soil layer, an underlying coarse rock layer, a low permeability
layer, and grading fill material. The barrier will be configured to divert all surface water away from the
disposal vaults and extend beyond the boundary of the facility. The total thickness of each layer, exact
dimensions, and other specifications will be determined prior to facility closure and be based on the final
size and configuration of the facility. The barrier also will incorporate criteria identified in the applicable
facility performance assessment.
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Figure 4-8. Final closure cover.

4.5 Design Approach

The design approach for this project includes utilization of a design-build approach for the
proposed disposal facility. The design and construction/fabrication will be contracted to an appropriate
vendor. The conceptual design and facility performance specification will be used to identify all
applicable nuclear safety, security, and radiological performance requirements for the project prior to start
of the final design and construction activities.

All components within the facility will be designed to the INL Architectural Engineering Standards
(STD-139) and other codes and standards listed in Section 2.9. All components are standard
commercial/industrial items that will be designed and fabricated to standard industrial practices.

A review of the conceptual design was conducted by external subject-matter experts. The
comments and resolutions resulting from that review are included in Appendix C.

451 Civil

Total interior vault depth would be approximately 20 ft (6 m) for vaults accepting two containers.
Excavation depth that would be required for this configuration is approximately 29 ft (8.8 m). The
required excavation would be completed in accordance with applicable DOE and Occupational Safety and
Health Administration (29 CFR 1926) requirements. All earthwork, including excavation, backfill, rock
removal, compaction, and final grading, would comply with INL Engineering Standards (STD-139-1011).

Structural design of the vault system would be in accordance with criteria specified in the INL
Engineering Standards (STD-139-1012) and DOE-STD-1020-02, “Natural Phenomena Hazards Design
and Evaluation Criteria for Department of Energy Facilities.” The design life of facility components
would be 50 years.

Structural loading evaluations have been completed and show acceptable structure sizing for the
vault configuration as shown without the subsurface liner in place. Further structural analysis is required
to ensure this vault configuration can be used when placing the vaults above the engineered subsurface
liners and associated backfill materials.
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45.2 Architectural

Two support structures would be required for the facility in addition to the disposal vaults: (1) an
administrative building and (2) a maintenance building. The administration building would include office
space, records/small equipment storage room, and an electrical/storage area with overhead door. The
building would be approximately 30 ft x 30 ft (9 m x 9 m) with concrete foundations and slab on grade.
The expected occupancy of the building would be 5 to 10 people for up to 16 days per month. It is
expected to be unoccupied the balance of the time.

The maintenance building would be a high, open bay building that will be used for various
maintenance activities and equipment storage related to the CVAS, cask, and transport system. Two
overhead doors would be provided that allow the transport vehicle to pass through the building, if needed.
This building would be a 30-ft x 80-ft (9-m % 18-m) pre-engineered metal building with concrete
foundations and slab on grade. This building also would provide space for extra shielding components in
case they are needed to support special operations.

Both buildings would be designed and inspected in accordance with International Building Code
(IBC) standards and be designed in accordance with the applicable sustainable building and energy
conservation requirements.

4.5.3 Structural

The proposed remote-handled LLW disposal facility has a preliminary facility Seismic Design
Category of 1, based on the applicable facility hazards and in accordance with Section 4 of
ANSI/ANS-2.26, “Categorization of Nuclear Facility Structures, Systems, and Components for Seismic
Design.” The applicable facility hazards are discussed in detail in Section 7. As stated in the standard, no
limit state identification is required for Seismic Design Category 1 systems and the seismic evaluation on
the facility will be performed in accordance with the IBC (2009).

This determination will be further evaluated as part of development of the preliminary documented
safety analysis and any changes will be incorporated into the project TFR and performance specification.
The concrete vaults and support building would be evaluated using the IBC (2009) guidance for the
associated type of facilities. The administrative buildings would be planned to have an Occupancy
Category of II and be configured as slab on grade buildings.

Foundations for all buildings will require a minimum frost depth of 5 ft (1.5 m). Excavation for the
footings should not encounter rock formations because the facility is to be sited in an area with significant
surface soil depth.

Structural analysis for the vault footings has been completed for six possible vault configurations
(i.e., NRF vaults with two or three containers, MFC and ATR activated metals vaults with two or three
containers, and ATR resin vaults with two or three containers). Loads include the precast concrete pipe
sections, vault plug, waste containers, CVAS components, cask, and mobile crane. The footing
dimensions will need to be verified for specific configurations used during the final design activities.
These structural analyses did not include the presence of a subsurface engineered liner placed below the
vault structures. Additional analysis will be required if the subsurface liner alternative is selected.

As part of the final design, the remote-handled LLW vault design and construction scope of work

will require a comprehensive seismic analysis to be completed in accordance with the IBC practices for a
Group 1 facility.
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454 Mechanical

There are no safety-significant or key mechanical systems anticipated to be involved in
development of this proposed facility. The primary mechanical system is related to operation of the
hoisting system associated with the working platform used to lower the waste containers into the vaults.
The current system is owned by the Office of Naval Reactors and is planned to be transferred to the
proposed disposal facility for use in waste placement operations. This system has been used for many
years and has been proven successful in operation.

Development of the cask transfer system will need to ensure that all applicable mechanical systems
are designed using the appropriate protocols; however, these design activities are the responsibility of the
generating facilities and are not part of the facility design and construction activities.

Typical heating and cooling equipment would be needed for the administration and maintenance
buildings. Applicable mechanical components would include commercially available heating and cooling
units, as needed, for the relatively small interior spaces.

Water, sewer, and fire protection services would also be planned for the facility.

45.5 Fire Protection

The fire safety system was conservatively included to ensure capability to mitigate a design basis
accident (cask fire) as included in the preliminary planning baseline. A determination to include a fire
system will be made prior to CD-2/3 based on a fire safety analysis. Fire protection for the administration
and maintenance buildings will adhere to requirements of the Life-Safety Code (NFPA 101) and the
International Fire Code 2003 (as adopted by the state of Idaho in the Idaho Administrative Procedures Act
[IDAPA] 18, Title 01, Chapter 50). The facility will normally be considered as an unoccupied disposal
facility.

4.5.6 Electrical

Electrical power would be provided to the facility. Primary power usage would be for the CVAS
unloading components and control trailer and the normal building power distribution for office and
lighting. Perimeter and vault area lighting also would be provided.

Electrical power used in the current (i.e., RWMC) waste placement operation is provided using a
portable electrical generator. Instead of using the generator, electrical pedestals will be provided near the
disposal vaults. Extension cords will be supplied to connect to the working platform and electronic
control trailer. Building and vault area lighting will be designed to ensure safe operations within the
facility and during waste placement operations.

Power would be brought into the facility connecting to existing 13.8-kV electrical distribution
lines. New pole-mounted, 13.8-kV/480 VAC three-phase transformers would be required at the facility.
The 480-V power would be brought into an electrical distribution room located within the administration
building. Power to all areas of the facility would be routed from this location.

The anticipated electrical load list, containing electrical load data estimates for the various
processes and building services, is provided in Table 4-1.
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Design of electrical systems will be governed by the National Electrical Code (NFPA 70),
IEEE-STD-141, IEEE-STD-242, and DOE-HDBK-1092. Power feeds to the disposal vault area would be
routed via underground, concrete-encased duct banks. The total electrical demand for the proposed
facility is estimated at approximately 98 kVA.

Table 4-1. Remote-Handled Low-Level Waste Disposal Facility anticipated electrical load summary.

Administration Building Volts Amps
Receptacles 120 60
Lighting 120 100
Heating and cooling 208 100
Access gate 480 20

Disposal Vault Operations

Receptacles/pedestals 480 50
Maintenance Building
120 80
Receptacles
480 50
Lighting 120 140
Heating and cooling 208 255
Overhead doors 120 40
Perimeter and Area Lighting 120 60

4.5.7 Radiological Control

Waste disposal operations would be conducted in accordance with established radiation protection
standards, limits, and program requirements for protecting individuals and the environment from ionizing
radiation. These limits are established in performance objectives for LLW disposal facilities, as found in
DOE Order 435.1-1. Worker protection would be provided in accordance with 10 CFR 835 and the
site-specific administration control levels. The facility configuration would be designed to reduce
potential worker exposure fields to less than 1 mR/hour when all components are in position on top of the
disposal vaults and no waste transfer activities are in progress. Vault plugs (5-ft [1.5-m] thick) would be
used to provide the shielding required for each of the disposal vaults. Worker protection for operators
present during waste transfer activities would be addressed in specific operating procedures.
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5. PROJECT COST

5.1 Summary of Cost Estimate

Life-cycle costs associated with development of the proposed remote-handled LLW disposal
facility include design and construction of the infrastructure, design and construction of vaults,
procurement of a cask for onsite transport of INL-generated remote-handled LLW, development of the
disposal authorization and safety basis documentation, project management, operations and maintenance,
and facility closure. Two cost estimates were prepared for the project. The first estimate includes costs for
design and construction of the proposed remote-handled LLW disposal facility based on the design
presented in this conceptual design report. The second estimate addresses operations, maintenance, and
disposal facility closure following the useful life of the proposed facility. Operations and maintenance
costs were based on cost information for the operation and maintenance of the remote-handled LLW
disposal facility in the SDA and include facility monitoring costs. Closure costs include design and
construction of a final cover for the facility and decontamination and decommissioning of all support
structures. Both cost estimates, broken down by work breakdown structure (WBS) elements, are included
in the preliminary project execution plan (DOE-ID 2011b) as Appendixes D and E. The project estimates
also include management reserve and DOE-held contingency that is assigned based on risks and
uncertainty associated with individual cost elements.

5.2 Total Project Cost Range

Total project cost (TPC) includes all costs associated with the project, including contingency, to the
point the proposed disposal facility is turned over for routine operations. TPC includes all capital costs
and operating costs associated with the project. The TPC is composed of total estimated cost (TEC) and
other project cost (OPC). The TPC range for the design, siting, construction, and turnover to operations of
anew INL remote-handled LLW disposal facility is captured in Table 5-1. Details on these costs are
contained in Section 4 and in Appendixes D and E of the preliminary project execution plan (DOE-ID
2011b). The expected accuracy range associated with each target value is defined by lower (-15%) and
upper (+20%) bounds.

Table 5-1. Total project costs.

Lower Bound® Target Upper Bound®
Project Cost Element ($M) ($M) (M)
TEC" 45.66 53.71 64.46
oPC® 17.60 19.71 22.57
DOE-held contingency 5.15 5.15 5.15
TPC® 68.41 78.57 92.18

a. The accuracy range (-15% to +20%) does not apply to DOE-held contingency or to historical costs (in OPC);
therefore, the upper and lower bounds are not exactly -15% or +20% from the target.
b. Includes management reserve.

TEC includes design and construction of the disposal facility using a design-build project delivery
method. Included within TEC are all costs associated with disposal vaults, required facility infrastructure,
procurement of a new onsite transport cask, and installation of monitoring wells. TEC also includes INL
oversight and integration with the design-build subcontractors, development of final nuclear safety
documentation, and project management and reporting during the construction phase, as appropriate.
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OPC includes costs associated with development of the following:
. Project concept

. Preparation of required NEPA (42 USC § 4321 et seq.) documentation

. Preparation of safeguards and security documentation
° Development of the project performance baseline
. Development of performance specifications and requests for proposal for the design-build contracts

for vaults, infrastructure, and transportation casks

. Development of the performance assessment and composite analysis (and supporting
documentation) necessary to obtain a Disposal Authorization Statement per DOE Order 435.1

. Relocation and refurbishment of equipment from RWMC to the new disposal facility to support
operations

. Development of operations procedures

. Operations training.

Management reserve and DOE-held contingency are included in the TPC cost ranges, as reflected
in Table 5-1 and Section 4.3 of the preliminary project execution plan (DOE-ID 2011b).

5.3 Project Contingency

In accordance with DOE Order 413.3B, contingency covers costs that may result from incomplete
design, unforeseen and unpredictable conditions, or uncertainties. The amount of contingency held
depends on the status of design, procurement, and construction, and the status of external uncertainties
that could impact project outcome. Project contingency is developed for budget purposes only and is
defined and managed by DOE.

For this project, contingency will be held to address risk elements that are external to the scope of
the project. Several risk elements that affect contingency have been identified. The analysis of these risks
is included in Section 3.4 of the preliminary project execution plan (DOE-ID-2011b).

Cost contingency was assigned based on external risks (i.e., outside the project’s control). The cost
profiles presented in this document and throughout the CD-1 documentation include a DOE-held
contingency. All risk elements are captured in the risk management plan for the Remote-Handled LLW
Disposal Project (PLN-2541).

The risk-based graded approach used to estimate contingency includes the following:

. Identifying all high or medium external risks (i.e., those risks that are dependent on government
organizations to mitigate) as contributing to DOE-held contingency

. Identifying a reasonable assumed residual risk cost impact for external risks

. Summing the mitigation costs and the assumed residual risk cost impacts for external risks.
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5.4 Funding Profile

The funding profile for TPC, split into TEC and OPC, is shown in Figure 5-1. This funding is
expressed using planned upper bound estimates, as contained in Table 5-1 and Section 4.3 of the
preliminary project execution plan (DOE-ID 2011b). This funding profile reflects receipt of capital
funding from FY 2013 through 2016. A request for construction funds will be included in the Office of
Management and Budget's budget submission to Congress to be made in January 2012. This submission
will be within 12 months of the expected approval of CD-2/3, which currently is scheduled for December
2012. The construction funds request can be made prior to CD-2/3 approval because the baseline will be
established at the upper end (+20%) of the cost range. For additional details on project costs, refer to
Section 4.3 of the preliminary project execution plan (DOE-ID 2011b).

5.5 Life-Cycle Costs

Life-cycle costs for the proposed disposal facility are the sum of the direct, indirect, recurring,
nonrecurring, and other related costs incurred or estimated to be incurred in the design, development,
production, operation, maintenance, support, and final disposition of a system or facility over its
anticipated useful life span. The life-cycle costs for the proposed INL remote-handled LLW disposal
facility include TPC, operations costs during the operational life of the facility (FY 2018 to FY 2037), and
costs associated with closure of the disposal facility. The total life-cycle cost for design, construction,
operation, and closure of the proposed INL remote-handled LLW disposal facility is summarized in
Table 5-2.

Table 5-2. Total life-cycle costs.

Lower Bound Target Upper Bound
Project Cost Element ($M) ($M) ($M)
TPC? 68.41 78.57 92.18
Operation costs 82.12 102.66 133.47
Closure costs 7.85 9.82 12.76
Total life-cycle costs 158.38 191.05 238.41

Includes management reserve and DOE-held contingency.
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Figure 5-1. Funding profile for the Remote-Handled Low-Level Waste Disposal Project.



6. SCHEDULE
6.1 Summary Project Schedule

The life-cycle schedule for the proposed remote-handled LLW disposal facility is comprised of
three phases: (1) project planning and execution (FY 2009 through FY 2017), (2) operations (FY 2018
through FY 2037), and (3) closure (FY 2036 through FY 2038).

6.1.1 Project Planning and Execution

Project planning and execution will be conducted in accordance with the requirements of
DOE Order 413.3B. The timeframe for meeting CD milestones is presented in Section 6.2. Project
planning and execution began with development of remote-handled LLW disposal options and
development of this conceptual design report and associated documentation and culminates with
Acquisition Executive approval for start of operations. Disposal facility construction, involving
construction of infrastructure and installation of disposal vaults, is assumed to take approximately
1.5 years, beginning in the second quarter of FY 2014.

Some of the potential critical path activities that would be conducted during project planning and
execution include the following:

. Development and DOE Headquarters approval of the radiological performance assessment and
composite analysis in accordance with DOE Order 435.1

. Concurrent with development of the environmental assessment, identification of a specific location
for the proposed remote-handled LLW disposal facility

. Disposal facility waste acceptance criteria development

° Nuclear safety documentation (preliminary documented safety analysis and documented safety
analysis) development and DOE approval

. Performance specifications and design-build requests for proposal development for the transport
cask and infrastructure procurements

. Final design and request for proposal development for the vault disposal system construction.
6.1.2 Disposal Facility Operations

Disposal facility operations are proposed to commence no later than the first quarter of FY 2018 to
support uninterrupted remote-handled LLW disposal capability. The facility would be constructed with
sufficient capacity to support an initial 20-year operational period. Based on this capacity, the disposal
facility would operate through the fourth quarter of FY 2037. The actual disposal facility operational life
could be shorter or longer, dependent on the actual volume of waste disposed annually. Operations costs
presented in Section 5 reflect costs for disposal campaigns at the facility, maintenance, monitoring, and
maintaining the proposed facility’s disposal authorization.

6.1.3 Closure

It is assumed that closure activities for the proposed disposal facility would commence in FY 2036,
approximately 1 year before the last receipt of remote-handled LLW at the disposal facility with
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decontamination and demolition planning for the aboveground structures and supporting infrastructure
and final cover/cap design. Final cover/cap installation would commence in FY 2037 to the extent that
final waste placement activities would not be negatively impacted. Following placement of the final
waste, the cover/cap would be completed and facility decontamination and decommissioning activities
would be conducted with final closure of the disposal facility completed in FY 2038 (one year following
last receipt of remote-handled LLW at the disposal facility). The specific dates for closure would depend
on the actual disposal facility operational life, which could be shorter or longer, based on the actual
volume of waste disposed of annually, compared to the facility design capacity.

6.2 Project Critical Decision Timeframe

The CD timeframe for the INL Remote-Handled LLW Disposal Project is 2009 through 2017.
The CD milestones support a FY 2017 project completion date (see Table 6-1). Additional details on key

milestones and events are provided in Section 4.2 of the preliminary project execution plan (DOE-ID
2011b).

Table 6-1. Critical decision milestones for the Remote-Handled Low-Level Waste Disposal Project.

Description Planned Dates

CD-0, Approve Mission Need 07/2009 (actual)
CD-1, Approve Alternative Selection and Cost Range 06/2011
CD-2/3, Approve Performance Baseline and Start of Construction/Execution 12/2012

Final design complete 08/2013

Approve start of construction (contractor hold point) 05/2014

Construction/fabrication complete 10/2016
CD-4, Approve Start of Operations 09/2017

Approval of CD-1, including the conceptual safety design report, is being sought and is planned for
the third quarter of FY 2011.

The CD-2/3 request will include approval of the project baseline, updated project documents, the
design-build procurement package, and authorization to initiate construction activities. In addition, the
CD-2/3 request will have appropriate hold points (e.g., final design complete) prior to obtaining
authorization to start construction and fabrication activities.

The CD-4 request supports approval for start of operations before the end of FY 2017, when the
current remote-handled LLW disposal capability at RWMC is planned to cease. By adopting this approval
sequence, the project is appropriately aligned with the DOE Order 413.3B.

6.3 Work Breakdown Structure

The WBS (to the work package level) can be found in the preliminary project execution plan
(DOE-ID 2011b). The WBS will identify the proposed project through start of operations. The WBS is
organized around the DOE Order 413.3B CD process, wherein a design-build project delivery method is
used.
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7. NUCLEAR SAFETY

7.1 Hazard Analysis and Classification

With respect to nuclear safety, a hazard is defined as “a source of danger (i.e., material, energy
source, or operation) with the potential to cause illness, injury, or death to personnel or damage to an
operation or to the environment (without regard for the likelihood or credibility of accident scenarios or
consequence mitigation).” To identify potential facility hazards, the following were examined:

. The quantity, form, and location of radioactive and hazardous materials that would be potentially
releasable from the proposed remote-handled LLW disposal facility

. Potential energy sources and potential initiating events that could directly result in injury to workers
or lead to release of radioactive or hazardous materials.

The strategy for integrating safety into the design process is described in the safety design strategy
(INL 2010a). Based on the preliminary assessment of the anticipated remote-handled LLW waste stream,
the evaluation of the design base accident scenarios, and a comparison with DOE-STD-1027-92, “Hazard
Categorization and Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear
Safety Analysis Reports,” the Remote-Handled LLW Disposal Facility Project would have an initial
hazard categorization as a Hazard Category 2 nuclear facility. The preliminary hazards evaluation is
described in the conceptual safety design report (INL 2010b).

The primary driver for this determination is related to the total radionuclide inventory that would
go to the facility in its entirety. However, DOE-STD-1027-92 supplemental guidance provides for facility
categorization being modified in the final hazard categorization process considering (1) alternative release
fractions or (2) change in material subject to an accident due to facility features that preclude bringing
material together or causing harmful interaction from a common severe phenomenon (facility
segmentation). These provisions will be further evaluated during development of the preliminary
documented safety analysis and documented safety analysis per NS-18101, “INL Safety Analysis
Process,” to determine if modification to the facility hazard category is appropriate based on the facility
segmentation consideration.

7.2 Safety-Class System Classification

Safety-class structures, systems, and components are hazard controls for which credit is taken,
either preventive or mitigative, to meet the evaluation guidelines for offsite public. In accident cases
evaluated for the remote-handled LLW disposal facility, evaluation guidelines are not challenged as
unmitigated analyses. Therefore, no safety-class structures, systems, and components are identified or
required for this facility.

Safety-significant structures, systems, and components are hazard controls for which credit is taken
to prevent or mitigate postulated anticipated or unlikely accidents that could result in consequences to
collocated or facility workers exceeding 25 rem. Radiation dose consequences from accidents evaluated
in this document do not challenge 25 rem; therefore, they do not require safety-significant structures,
systems, and components.

The vaults are located below ground surface, isolating contents from facility workers, and, upon
failure, would not impose any risk of fatality or serious injury to workers. There are no failure scenarios
for the vaults or shield plugs that result in a loss of function in an emergency that may be needed to
preserve the health and safety of workers. Furthermore, in the improbable event of vault or shield plug
failure, there would be no significant offsite consequences.
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7.3 Seismic Design Category

Based on an initial review of the applicable facility hazards and in accordance with Section 4 of
ANSI/ANS-2.26-2004, the remote-handled LLW disposal facility seismic design category will be Seismic
Design Category 1. This determination is based on the assumption that failure of a vault will not cause
radiological material to be brought to the surface and that it will remain in place without causing
significant radiological exposure to workers, the public, or the environment. As stated in the standard, no
Limit State identification is required for Seismic Design Category 1 systems, and the seismic evaluation
on the facility will be performed in accordance with IBC (2009).

7.4 Emergency Preparedness

The INL Emergency Management Department plans and implements a compliant, proactive,
risk-based program developed in accordance with DOE Order 151.1C, “Comprehensive Emergency
Management System.” The program will be used to respond to and mitigate consequences of emergencies
that might arise at INL. Emergency Management’s core planning and readiness assurance functions
include the following:

. Determining hazards and credible events that could result in emergency situations

. Preparing for those situations through development of a trained Emergency Response Organization
. Procuring and maintaining emergency equipment and facilities

. Determining protective actions

. Developing standards and techniques for notifications, categorization/classification, consequence

assessment, reentry, medical support, and program administration
. Providing timely and accurate public information
. Identifying the diverse elements involved in recovery and reentry.

Activities associated with the proposed remote-handled LLW disposal facility will be included
within the framework of INL’s existing Emergency Management System.

7.5 Criticality

In the conceptual design stage of the facility, preliminary evaluations indicate that the waste
streams for the facility do not contain significant quantities of fissionable material to make nuclear
criticality a credible accident. Further evaluation will be made on the need for criticality safety
requirements (i.e., specific packaging configurations for high fissile materials) pertaining to the proposed
remote-handled LLW disposal facility during development of the preliminary documented safety analysis.
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8. SAFEGUARDS AND SECURITY
8.1 Safeguards

The waste streams destined for the proposed remote-handled LLW disposal facility are classified as
remote-handled LLW. The waste contains little fissile material and poses minimal risk of diversion
because of the inherently self-protecting configuration and characteristics (i.e., high radiation) of the
waste, as packaged. Based on these factors, the proposed facility (as designed and located) would require,
at most, a property protection area as security controls. A Preliminary Security Vulnerability Assessment
was completed to evaluate security requirements for the proposed facility. The following sections
summarize the security measures needed to maintain the appropriate level of property protection.

8.2 Property Protection Area

A property protection area is a security area established for protection of DOE property and will
protect against damage, destruction, or theft of government-owned property. A property protection area
fence (or perimeter fence) would be provided for the proposed facility that is a minimum of 8 ft (2.4 m)
high with a lockable gate. The facility also would be equipped with a security system that includes remote
visual capabilities and wireless alarms that can be monitored at an offsite location. This system would be
comprised of a camera network that would monitor the access gate to the facility and other locations as
warranted. The network signals would provide remote video surveillance and indications of when the
facility gate is open and closed. The monitoring location would be determined by the INL security
organization. This system would be equipped with 8 hours of backup power.

Additional access controls that may be required, as determined by INL contractor security, include
the following:

. Signs prohibiting trespassing posted around the perimeter and at each entrance to the property
protection area in accordance with 10 CFR 860, “Trespassing on Administration Property,” and
41 CFR 101-19.3, “Federal Property Management Regulation”

. Vehicles and personal property inspections to deter and detect unauthorized removal of government
assets.

8.3 Classified Waste Considerations

Some waste component configurations received from NRF will be “classified shapes,” qualifying
them as National Security Information. However, the waste streams (as received) would be self-protecting
(i.e., the radiation fields presented by the unshielded materials prevent examination without protective
facilities). Additionally, all materials are sealed in a waste container (or cask liner) before leaving the
protected areas and before shipment to the remote-handled LLW disposal facility. The DOE Naval
Reactors Laboratory Field Office has approved disposal of classified NRF LLW by burial at the existing
INL facility based on these considerations (DOE-NR 2008). Additional measures would be required for
protection of the waste material at this facility.

8.4 Additional Security Considerations

Insider threats and sabotage risks are similar in nature to the current operational portfolio in place
at RWMC. Therefore, the security impact of the proposed remote-handled LLW disposal facility should
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have minimal additional impact to the existing INL security program and should be consistent with
current practices and operational risks at RWMC.

A formal review would be conducted, based on the final design and location of the facility, to
determine if additional security concerns exist based on material types and quantities. This analysis would
be conducted before the start of operations to ensure adequate security measures are in place and
operational.

Consistent with DOE Order 420.1B, “Facility Safety,” facility design would accommodate all
requirements for safeguards and security, access control, and emergency egress. Where conflict occurs
between such requirements, life safety requirements have precedence. As designed, this facility would
comply with the letter and intent of the order and present no risk to employees with respect to NFPA 101.
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9. ENVIRONMENTAL, SAFETY, AND HEALTH REQUIREMENTS

Each of the following subsections provides a brief description of the statutes, regulations, orders,
and agreements that have been identified as potentially applicable to the proposed remote-handled LLW
disposal facility, as envisioned in the conceptual design. The construction and operation of the proposed
remote-handled LLW disposal facility will be in compliance with the applicable environmental, safety,
and health compliance requirements identified in this section.

All work at INL will be conducted in accordance with INL’s DOE-approved Integrated Safety
Management System and DOE Manual 450.4-1, “Integrated Safety Management System Manual.”
The objective of the Integrated Safety Management System is to provide a safe workplace to perform
work while protecting the worker, the public, and the environment by incorporating safety into
management and work practices at all levels and by addressing all types of work and all types of hazards.
“Safety” encompasses safety and health, quality assurance, and the environment, including pollution
prevention and waste minimization.

9.1 Department of Energy Orders

DOE facilities are regulated by DOE for LLW management, radiation protection, and safety. This
section describes the key requirements that apply to the proposed remote-handled LLW disposal facility.

9.1.1 DOE Order 435.1, Radioactive Waste Management

DOE Order 435.1 establishes requirements to ensure that all DOE radioactive waste is managed in
a manner that is protective of workers, public health and safety, and the environment. The requirements
contained within DOE Order 435.1 directly pertain to the design of the proposed remote-handled LLW
disposal facility.

The DOE Manual 435.1-1 identifies the specific requirements for the management of all
radioactive waste. The specific requirements associated with management of low-level radioactive waste
include the following:

1.  Radioactive waste management basis—Facilities, operations, and activities will have a radioactive
waste management basis consisting of the following physical and administrative controls to ensure
protection of workers, public, and the environment: the performance assessment, composite
analysis, disposal authorization statement, closure plan, waste acceptance requirements, and
monitoring plan.

2. Waste acceptance—Waste acceptance requirements for waste storage, treatment, and disposal of
LLW must include the following, at a minimum:

- Allowable activities or concentrations of specific radionuclides

- Acceptable waste form or container requirements that ensure the chemical and physical
stability of waste under conditions that might be encountered during transportation, storage,
treatment, or disposal

- Restrictions or prohibitions on waste, materials, or containers that may adversely affect waste
handlers or compromise facility or waste container performance

9-1



10.

11.

12.

13.

9.1.2

- LLW must contribute to and not detract from achieving long-term stability of the facility,
minimizing the need for long-term active maintenance, minimizing subsidence, and
minimizing contact or water with waste (void spaces within the waste and, if containers are
used, between the waste and its container must be reduced to the extent possible).

- LLW must not be readily capable of detonation, explosive decomposition, or reaction at
anticipated pressures and temperatures or of explosive reaction with water; pyrophoric
materials contained in waste must be treated, prepared, and packaged to be nonflammable

- LLW must not contain or be capable of generating by radiolysis or biodegradation quantities
of toxic gases, vapors, or fumes harmful to the public, workers, or disposal facility personnel,
or harmful to the long-term structural stability of the disposal site.

Waste exceptions—The basis, procedure, and levels of authority required for granting exceptions to

the waste acceptance requirements must be contained in each facility’s waste acceptance

documentation. Each exception request must be documented, including its disposition, as approved
or not approved.

Waste generation plan—Includes life-cycle planning and conditions for generation of waste with no
identified path to disposal.

Waste characterization—Characterization requirements for waste to ensure safe management and
compliance with waste acceptance requirements of the facility receiving the waste.

Waste certification—A program to ensure that waste acceptance requirements of facilities receiving
waste for storage, treatment, and disposal are met.

Waste transfer—A documented process transferring responsibility for management of the waste and
ensuring availability of relevant data.

Packaging and transportation—Packaging and transportation requirements.

Site evaluation and facility design—Requirements to ensure environmental characteristics,
geotechnical characteristics, and human activities are evaluated.

Storage and staging requirements—Includes storage prohibitions, integrity requirements, and
inspection requirements.

Treatment—Waste will be treated, as necessary, to meet the waste acceptance requirements of the
facility receiving the waste for storage or disposal.

Disposal—Disposal requirements for the waste.

Monitoring—Monitoring requirements for the facility are contained in the monitoring plan. The
plan outlines environmental monitoring and performance monitoring activities.

DOE Order 450.1, Environmental Protection Program

DOE Order 450.1, “Environmental Protection Program,” ensures implementation of sound

stewardship practices that are protective of the air, water, land, and other natural and cultural resources
impacted by DOE operations and by which DOE cost effectively meets or exceeds compliance with
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applicable environmental, public health, and resource protection laws, regulations, and DOE
requirements. As required by the order, all DOE elements must ensure that the Integrated Safety
Management System includes an environmental management system component that provides for public
health and environmental protection, pollution prevention, and compliance with applicable environmental
protection requirements.

While requirements of DOE Order 450.1 help ensure that INL meets all applicable environmental
requirements, there are no specific additional environmental compliance requirements contained within
DOE Order 450.1 that are not contained elsewhere in referenced regulations that directly pertain to the
design, construction, and operation of the proposed remote-handled LLW disposal facility.

9.1.3 DOE Order 420.1B, Facility Safety

DOE Order 420.1B, “Facility Safety,” establishes facility safety requirements for nuclear safety
design, criticality safety, fire protection, natural phenomena hazards mitigation, and a system engineer
program. These requirements are addressed in the preliminary hazard assessment.

9.1.4 DOE Order 5400.5, Radiation Protection of the Public and the Environment

DOE Order 5400.5, “Radiation Protection of the Public and the Environment,” establishes
standards and requirements for operation of DOE and DOE contractors with respect to protection of
members of the public and the environment against undue risk from radiation. The objectives of the order
include the following:

1. Operate facilities and conduct activities so that radiation exposures to members of the public are
maintained within limits established in the order and to control radioactive contamination through
management of real and personal property

2. Maintain potential exposures to members of the public as far below the limits as reasonably
achievable and to have the capabilities, consistent with the types of operations conducted, to
monitor routine and non-routine releases and to assess doses to members of the public

3. Protect the environment from radioactive contamination to the extent practical.

The order sets a primary standard of 100 mrem effective dose equivalent to members of the public
in a year. To the extent required by the Clean Air Act (see Section 9.3), the exposure of members of the
public to radioactive materials released to the atmosphere as a consequence of routine DOE activities will
not cause members of the public to receive in a year, an effective dose equivalent greater than 10 mrem.

DOE Order 5400.5 establishes radiation limits. Necessary engineering controls must be
incorporated into the design to ensure that the dose limits specified in the order are met.

9.2 Spent Fuel Settlement Agreement

The Spent Fuel Settlement Agreement between DOE and the State of Idaho (DOE-ID 1995), and
an associated Addendum (DOE-ID 2008), addresses receipt and storage of spent nuclear fuel at INL.
INL may receive and store spent fuel for which DOE is responsible on the condition that all DOE spent
fuel be removed from Idaho by January 1, 2035. Specific quantities of Naval spent nuclear fuel at INL
may be received and stored for a timeframe reasonably necessary for examination, processing, and
queuing for shipment to a repository or storage facility outside of Idaho. There are no compliance
requirements contained within the agreement that pertain to conceptual design of a remote-handled LLW
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disposal facility. The Naval Nuclear Propulsion Program requires that disposal capability be available for
the process of readying spent nuclear fuel for final disposition. Continued access to remote-handled LLW
disposal capacity is critical to the Navy’s mission and ensures provisions in the Idaho Settlement
Agreement are met.

9.3 Clean Air Act

The primary objective of the Clean Air Act (42 USC 7401 et seq.) is for EPA to establish federal
limits for certain air pollutants, including radionuclides, in the atmosphere to ensure basic and
environmental health protection. A state develops a state implementation plan, which is a collection of
regulations that the state uses to prevent air pollution. The State of Idaho has an approved state
implementation plan and the regulations are found in IDAPA.

IDAPA 58.01.01.201 requires that a “permit to construct” be issued for new sources: “No owner or
operator may commence construction or modification of any stationary source, facility, major facility, or
major modification without first obtaining a permit to construct from DOE, which satisfies the
requirements of Section 200 through 228 unless the source is exempted.” Application procedures to
obtain a permit to construct are identified in IDAPA 58.01.01.202.

In addition to the State of Idaho “permit to construct,” the requirements of the National Emissions
Standards for Hazardous Air Pollutants must be considered as potentially applicable to the project. INL is
subject to 40 CFR 61.90 through 61.97 as stated, “The provisions of this subpart apply to operation of any
facility owned or operated by the Department of Energy that emits any radionuclide other than radon-222
and radon-220 into the air.” Section 40 CFR 61.96 states that such a facility that has the potential for an
unmitigated effective dose equivalent to a member of the public greater than or equal to 0.1 mrem/year, as
calculated using the method in 40 CFR Part 61 Appendix D, must submit an application to construct to
EPA Region 10 and receive approval before construction begins. Potential radioactive emissions
associated with the operation of the proposed remote-handled LLW disposal facility will be calculated
and discussed in the NEPA documentation being prepared for this project and as described in Section 9.6.
This information will be used to determine the Clean Air Act compliance requirements that must be
addressed.

These requirements are based upon release of radionuclides from the operation of the facility and
require submittal and approval before construction. The requirements are not directly related to the design
phase of the proposed remote-handled LLW disposal facility. However, DOE Order 435.1 (Section 9.1.1)
does establish requirements to ensure that all DOE radioactive waste is managed in a manner that is
protective of workers, public health and safety, and the environment. The requirements contained within
DOE Order 435.1 directly pertain to the design of the proposed remote-handled LLW disposal facility.

9.4 Comprehensive Environmental Response,
Compensation, and Liability Act

CERCLA, commonly known as Superfund, created a tax on the chemical and petroleum industries
and provided broad federal authority to respond directly to releases or threatened releases of hazardous
substances that may endanger public health or the environment. CERCLA established prohibitions and
requirements concerning closed and abandoned hazardous waste sites.

The CERCLA program was extended through the Superfund Amendments and Reauthorization Act

of 1986 (PL 99-499). Title III of Superfund Amendments and Reauthorization Act, known as the
Emergency Planning and Community Right-to-Know Act, established requirements for federal, state, and
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local governments; Indian Tribes; and industry regarding emergency planning and “Community Right-to-
Know” reporting on hazardous and toxic chemicals.

The NEPA process and documentation will discuss the actual location of the proposed
remote-handled LLW disposal facility. Location of a remote-handled LLW disposal facility within a
CERCLA site could involve concerns about worker exposure during construction and increased
environmental monitoring responsibilities. Therefore, avoiding any existing CERCLA sites is a criterion
in the siting selection to establish a location for the remote-handled LLW disposal facility. CERCLA
waste would not be disposed of at the proposed remote-handled disposal facility. Therefore, there are no
CERCLA environmental-compliance requirements that pertain to the conceptual design of the proposed
remote-handled LLW disposal facility.

9.5 Federal Facilities Agreement and Consent Order

The Federal Facilities Agreement/Consent Order (DOE-ID 1991) establishes a process under both
the RCRA and CERCLA for evaluating past potential releases to the environment at INL, determining the
risk any releases may pose to human health and the environment, and evaluating potential remedies.
There are no environmental compliance requirements contained in the Federal Facilities
Agreement/Consent Order that directly pertain to the design, construction, and operation of the proposed
remote-handled LLW disposal facility.

9.6 National Environmental Policy Act

NEPA is the national charter for environmental planning. NEPA requires that the effects of federal
actions on the environment be considered equally with economic, technical, and other factors associated
with the proposed action. NEPA establishes an analytical process for federal agency decision-making.
This process requires that for federal actions having the potential to significantly impact the environment,
agencies must do the following:

1. Identify and analyze environmental consequences of proposed federal actions in comparable detail
to economic and operational analyses

2. Assess reasonable alternatives to agency proposed actions
3. Document the environmental analysis and findings

4.  Make environmental information available to public officials and citizens before agency decisions
are made.

A NEPA evaluation, in the form of an environmental assessment, will be performed for the
activities associated with the proposed remote-handled LLW disposal facility. The environmental
assessment will evaluate the alternatives of locating a disposal facility on INL, using an offsite facility,
and taking no action. The final decision will be based on the overall impacts to the environment along
with other factors, such as cost and long-term performance. If the proposed activities do not significantly
impact the environment, then a finding of no significant impact will be issued. The finding of no
significant impact may address measures that an agency will take to reduce (mitigate) potentially
significant impacts. If the environmental assessment identifies significant impacts, then an environmental
impact statement will be prepared.
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9.7 Department of Energy/Tribal Agreement in Principle

The DOE/Tribal Agreement (DOE 2002) defines interfaces between DOE and the
Shoshone-Bannock tribes. The agreement also describes the technical and financial assistance DOE will
provide the tribes. As part of the NEPA process (see Section 9.6), the Shoshone-Bannock tribes will have
the opportunity to provide comments pertaining to the operation of the proposed remote-handled LLW
disposal facility.

9.8 Environmental Oversight and Monitoring Agreement

The goals of this agreement are to maintain an independent, impartial, and qualified State of Idaho
INL Oversight Program to assess the potential impacts of present and future DOE activities in Idaho; to
assure the citizens of Idaho that all present and future DOE activities in Idaho are protective of the health
and safety of Idahoans and the environment; and to communicate the findings to the Idaho citizens in a
manner that provides them the opportunity to evaluate potential impacts of present and future DOE
activities in Idaho.

9.9 Idaho National Laboratory Labor Terms and Conditions

The INL Site Stabilization Agreement (DOE 1991) is a collective bargaining agreement between
INL employers (contractors and subcontractors) performing construction work (determined by the Owner
to be covered by the Davis Bacon Act) and the Building and Construction Trades Department of the
AFL-CIO, the Idaho Building and Construction Trades Council, the International Unions affiliated
therewith, the International Brotherhood of Teamsters, Chauffeurs, Warehousemen and Helpers of
America, and the signatory local unions.

The Site Jurisdictional Agreement, also known as the INL Site Construction Jurisdictional
Procedure Agreement, coupled with the Site Stabilization Agreement establish the labor terms and
conditions including wages, hiring procedures, and other employment practices associated with the INL
construction projects. There are no compliance requirements contained within the agreements that directly
pertain to the proposed remote-handled LLW disposal facility, as envisioned in the conceptual design.

9.10 Safe Drinking Water Act/ldaho Regulations for
Public Drinking Water Systems

The Safe Drinking Water Act (42 USC 300(f) et seq.) was established to protect the quality of
drinking water in the United States. The law focuses on all the waters actually or potentially designated
for drinking use, whether from aboveground or underground sources. The act provides for establishment
of primary regulations for the protection of the public health and secondary regulations relating to taste,
odor, and appearance of drinking water.

In accordance with IDAPA 58.01.08.550, public drinking water systems must conform to the rules
in IDAPA 58.01.08 and “Recommendation Standards for Water Works, A Report of the Water Quality
Supply Committee of the Great Lakes-Upper Mississippi River Board of State and Provincial Public
Health and Environmental Managers,” except Parts 1 and 8. A public water system is defined as a system
that serves 25 people for at least 60 days per year.
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The proposed remote-handled LLW disposal facility may require establishment of a public
drinking water system, depending on availability of drinking water at the location that is selected. If a
drinking water system is required, facility and design standards for the following elements and activities
would be incorporated in compliance with IDAPA 58.01.08.550:

. Siting and construction of wells
) Disinfection
) Contaminant control and treatment

. Pumping facility

° Distribution systems
. Cross-connection control
. Operating criteria.

9.11 Water Regulations

The Clean Water Act (33 USC 1251 et seq.) establishes the basic structure for regulating
discharges of pollutants into the waters of the United States. The act provides EPA the authority to
implement pollution control programs (i.e., setting wastewater standards for industry). The Clean Water
Act also sets water quality standards for all contaminants in surface waters. The State of Idaho has
jurisdiction over the land application of wastewaters (IDAPA 58.01.17). Anyone wishing to land-apply
wastewater must obtain a wastewater land application permit before constructing, modifying, or operating
a wastewater land application facility in the State of Idaho.

According to TFR-483, no wastewaters from operation of the remote-handled LLW disposal
facility are anticipated to be generated. However, depending on the specific location of the facility and the
availability of existing sanitary facilities, a new individual subsurface disposal system or portable
non-discharging wastewater system may be required. The State of Idaho has regulations and a technical
guidance manual governing individual/subsurface sewage disposal (IDAPA 58.01.03). Under the Idaho
program, the following applies:

. If a permanent facility is not available and installation is impractical, under IDAPA 58.01.03.005,
a portable non-discharging system may be installed if it is properly maintained and of a design
approved by the Director of the Idaho Department of Environmental Quality.

. If a permanent facility is determined to be required, a permit from the State of Idaho would be
obtained as required under IDAPA 58.01.03.005. The permit application would address design and
operating parameters for the wastewater disposal system, including the following:

- Maximum number of persons served

- Type of system

- Soil description and profile, groundwater data, percolation or permeability test results, and a
site evaluation report

9-7



- Nature and quantity of wastewater that the system is to receive

- Proposed operation, maintenance, and monitoring procedures to ensure the system’s
performance and failure detection.

9.12 Hazardous Waste Management Act/Resource Conservation
and Recovery Act and Related Requirements

The Resource Conservation and Recovery Act of 1976 (42 USC § 6901 et seq.) amended the Solid
Waste Act of 1965. In 1984, Congress passed the Hazardous and Solid Waste Amendments, which
expanded the scope of the RCRA Program. Provisions of Subtitle C of RCRA, “Hazardous Waste
Management,” provide EPA and the State of Idaho authority to establish regulations for the identification
and listing of hazardous waste and management standards applicable to the generation, transport, and
disposal of hazardous waste. RCRA regulations are enforced by the State of Idaho through the Hazardous
Waste Management Act.

Waste subject to regulation under Subtitle C of RCRA is materials that meet the definition of a
hazardous waste. The waste to be disposed of in the remote-handled LLW disposal facility is
remote-handled LLW only. Therefore, there are no RCRA Subtitle C hazardous waste compliance
requirements that pertain to conceptual design of the proposed remote-handled LLW disposal facility.

Subtitle D of the Hazardous Waste Management Act/RCRA addresses non-hazardous solid waste.
Pursuant to Subtitle D, EPA has set criteria for disposal of non-hazardous solid waste at municipal and
non-municipal waste facilities. The remote-handled LLW would not be considered household or
municipal waste. It could be considered non-municipal. However, under the Idaho rules that implement
the federal criteria, radioactive wastes regulated under the Atomic Energy Act are excluded from
regulation. Therefore, RCRA Subtitle D does not apply to this project (IDAPA 58.01.06.001.a.viii).

9.13 Pollution Prevention and Waste Minimization

Waste minimization activities should be incorporated and designed into all activities associated
with the proposed remote-handled LLW disposal facility. Proper design criteria and optimization can
greatly affect waste generation and are critical in pollution prevention. A strategy for the management and
minimization of waste is determined by the waste management policy of DOE Order 435.1. The
environmental management system component of the Integrated Safety Management System provides for
the systematic planning, execution, and evaluation of the pollution prevention program. During the design
of the facility, consideration should be given to construction processes and materials that will generate the
least amount of waste and impacts on the environment.
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10. RISK MANAGEMENT

The project risk management plan (PLN-2541) defines the scope, responsibilities, and
methodology for identifying, evaluating, quantifying, and managing risks that could affect successful
completion of the project. The objective of the risk management plan is to enable project success by
identifying project risks and appropriate response actions to effectively manage them through project
completion. The risk management plan has been prepared in accordance with Laboratory-wide Procedure
(LWP)-7350, “Project Risk Management,” DOE Order 413.3B, and DOE Guide 413.3-7, “Risk
Management Guide.” The risk management plan was prepared to support the CD process and will be
modified, as required, for subsequent project phases to meet project requirements.
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11. READINESS REVIEW

This section addresses operational readiness before startup of the proposed remote-handled LLW
disposal facility.

11.1 Introduction

The DOE requirements for startup and restart of nuclear facilities are contained in
DOE Order 425.1C, “Startup and Restart of Nuclear Facilities.” For initial startup of a new hazard
category nuclear facility (i.e., the proposed remote-handled LLW disposal facility), DOE Order 425.1C
specifies that DOE and the contractor must conduct an operational readiness review (ORR). An ORR is
an activity that confirms that management has brought the facility to a state of readiness to commence or
resume program work. The management effort for the readiness will include management self-assessment
activities in preparation for the ORR. The INL process for management self-assessments is described in
LWP-9903, “Performing Management Self-Assessments for Readiness,” and the INL start and restart
process is described in LWP-9902, “Startup and Restart of Nuclear Facilities.” Once management
concludes that readiness has been achieved, the state of readiness in independently verified by the DOE
ORR.

The ORR is intended to confirm that the facility is in a state of readiness to safely conduct
operations in accordance with the safety basis and that management control programs are in place to
ensure safe operations can be sustained. A foundation for readiness of the nuclear facility is an approved
safety basis as defined in approved facility safety documentation, approved environmental
documentation, a satisfactory safe working environment, and compliance with DOE orders and
requirements. The ORR team must verify that the necessary approved requirements documentation is in
place and that procedures, personnel, equipment, and systems support the approved requirements.

11.2 Plan-of-Action

Before the projected date for the ORR, the INL contractor will prepare and submit for approval an
ORR plan-of-action. The plan-of-action will provide the proposed breadth of the ORR, as specified by the
core requirements in DOE Order 425.1C, the prerequisites for starting the ORR, the ORR schedule, the
proposed ORR Team Leader, and other information required by DOE Order 425.1C. The ORR
plan-of-action will be reviewed by the Operations Office Manager, or designee, and approved or
forwarded to the designated approval authorities.

11.3 Implementation Plan

The approved plan-of-action is provided to the designated ORR Team Leader. The ORR Team
Leader identifies the necessary team members who will conduct the ORR. The ORR Team Leader, with
the assistance of the team, develops the ORR Implementation Plan. This plan describes how the ORR will
be conducted. It will include checklists, evaluation criteria, review methodology, qualification
requirements for the members, reporting expectations, and other information necessary to efficiently
execute and report the results of the ORR. The INL contractor’s line management will take action to bring
the facility into a condition of readiness to start operations. As part of achieving readiness, management
self-assessment activities are appropriate and will be included.



11.4 Contractor Operational Readiness Review

The INL contractor’s line management will determine that readiness has been achieved by meeting
all prerequisites specified in the ORR plan-of-action. The INL contractor ORR will be conducted and
reported in accordance with the ORR Implementation Plan. When prestart findings from the contractor
ORR have been resolved, the INL contractor will prepare and forward a Readiness to Proceed
Memorandum to DOE-ID.

11.5 Department of Energy Operational Readiness Review

Following receipt of the Readiness to Proceed Memorandum, the DOE-ID Manager, or designee,
will concur with the contractor’s readiness; verify DOE-ID management readiness, including meeting
DOE prerequisites in the DOE plan-of-action; and recommend to DOE Headquarters that the DOE ORR
be conducted. At the direction of DOE Headquarters, the DOE ORR will be conducted. Following
completion of the DOE ORR and resolution of prestart findings, DOE management recommends to the
authorization authority that startup approval be granted. Following this approval for startup, CD-4
approval will be issued.



12. QUALITY ASSURANCE

The Quality Assurance Program (QAP) for the proposed remote-handled LLW disposal facility
conceptual design must meet the minimum requirements of 10 CFR 830, “Nuclear Safety Management,”
DOE Order 413.3B, DOE Order 414.1C, “Quality Assurance,” and the American Society of Mechanical
Engineers NQA-1-2000, “Quality Assurance Requirements for Nuclear Facility Applications,” as
implemented using a graded approach through the applicable program areas of the DOE-ID approved INL
QAP.

The INL Director of Quality Assurance is responsible for establishing, maintaining, and monitoring
implementation of the overall INL QAP and for assisting the Idaho Facilities Management Program
throughout the project life cycle. The INL QAP is a management system established to help the INL
organization perform work correctly. The Remote-Handled LLW Disposal Project addresses each quality
program area through PLN-3359, “Quality Assurance Program Plan for the Remote-Handled Low Level
Waste Disposal Project.”

The INL quality assurance organization is represented on the remote-handled LLW disposal
facility integrated project team and has continued participation throughout all project phases. The
methodology and approach used to meet various requirements are tailored appropriately
(graded approach) in consideration of the complexity, cost, and risks associated with the project. The risk
management plan for the Remote-Handled LLW Disposal Project (PLN-2541) defines the scope,
responsibilities, and methodology for identifying, assessing impacts, and managing risks that could affect
successful completion of the project.

The graded approach is an essential element used in establishing quality assurance requirements
and is applied through the assignment of quality levels to items and activities at the earliest time
consistent with application of the appropriate controls. Using LWP-13014, “Determining Quality Levels,
Quality level evaluations for both design and construction activities were completed. The Quality Level-2
activities covered under Quality Level Determination MSA-000136 include preparation of the
preliminary documented safety analysis, development of the performance specification, and development
of the requisite DOE Order 435.1. The Quality Level-3 conceptual design activities and construction
activities for the concrete waste disposal vaults are being completed under Quality Level Determination
ALL-000191.

ER]

New facilities to support the Remote-Handled LLW Disposal Project are constructed in accordance
with LWP-7201, “INL Construction,” the approved engineering drawings and specifications
(design criteria), and national codes and standards. Before the facility startup and operational turnover
phase (CD-4) of the project, the QAP plan will be revised to address specific requirements for the various
facilities and operating organizations based on the criteria of American Society of Mechanical Engineers
NQA-1-2000 and the INL QAP. These criteria and the phases to which they apply are listed in
Table 12-1.
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Table 12-1. American Society of Mechanical Engineers NQA-1-2000 criteria applicable to the proposed
Remote-Handled Low-Level Waste Disposal Facility.

Facility Startup/

Criterion Design Phase ~ Construction Operation
1. Organization . o o
2. QAP o o o
3. Design control o o
4. Procurement document control . . °

Instructions, procedures, and

> drawings ¢ ¢ y
6. Document control . o o
7 ConFrol of purchased items and . . .
services
8. Identification and control of items . o
9. Control of special processes o
10.  Inspection . o
11.  Test control . . .
1. Coqtrol of measuring and test .
equipment
13.  Handling, storage, and shipping °
14.  Inspection, test, and operating status o
15.  Control of nonconforming items . o
16.  Corrective action o o o
17.  Quality assurance records . o o
18.  Audits o . o

12-2



13. REFERENCES

10 CFR 61, “Licensing Requirements for Land Disposal of Radioactive Waste,” Code of Federal
Regulations, Office of Federal Register, April 4, 2007.

10 CFR 830, Subpart A, “Quality Assurance Requirements,” Code of Federal Regulations, Office of the
Federal Register, February 4, 2002.

10 CFR 835, “Occupational Radiation Protection,” Code of Federal Regulations, Office of the Federal
Register, July 11, 2007.

10 CFR 860, “Trespassing on Department of Energy Property,” Code of Federal Regulations, Office of
the Federal Register, March 4, 2004.

29 CFR 1926, “Safety and Health Regulations for Construction,” Code of Federal Regulations, Office of
the Federal Register, February 15, 2008.

41 CFR 101, “Federal Property Management Regulations,” Code of Federal Regulations, Office of the
Federal Register, May 1, 2008.

47 FR 57450, Federal Register Notification for 10 CFR 61.

33 USC 1251 et seq., “Clean Water Act,” United States Code, 2000.

42 USC § 300(f) et seq., “Safe Drinking Water Act,” as amended, United States Code, 2000.

42 USC § 2011 et seq., “Atomic Energy Act of 1954,” as amended, 1954, United States Code, 2000.

42 USC § 4321 et seq., “National Environmental Policy Act of 1969 (NEPA),” United States Code,
January 1970.

42 USC § 6901 et seq., 1976, “Resource Conservation and Recovery Act (Solid Waste Disposal Act),”
United States Code, 2000.

42 USC § 7401, et seq., 1990, “Clean Air Act,” as amended, United States Code, 2000.

42 USC § 9601 et seq., “Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA),” United States Code, January 2006.

ANSI/ANS 2.26-2004, “Categorization of Nuclear Facility Structures, Systems, and Components for
Seismic Design,” American National Standards Institute/American Nuclear Society.

ASME NQA-1-2000, “Quality Assurance Requirements for Nuclear Facility Applications,” American
Society of Mechanical Engineers, January 2000.

DOE, 1991, “INEEL Site Stabilization Agreement,” U.S. Department of Energy (INEEL), Second
Edition, October 1991.

DOE, 2002, “Agreement in Principle between the Shoshone-Bannock Tribes and the United States
Department of Energy,” U.S. Department of Energy, December 10, 2002.

13-1



DOE Guide 413.3-7, “Risk Management Guide, U.S. Department of Energy, September 16, 2008.

DOE Manual 435.1-1, “Radioactive Waste Management Manual,” Change 1, U.S. Department of Energy,
July 9, 1999.

DOE Manual 450.4-1, “Integrated Safety Management System Manual,” U.S. Department of Energy,
November 1, 2006.

DOE Order 151.1C, “Comprehensive Emergency Management System,” U.S. Department of Energy,
November 2, 2005.

DOE Order 413.3B, “Program and Project Management for Acquisition of Capital Assets,”
U.S. Department of Energy, October 2010.

DOE Order 414.1C, “Quality Assurance,” U.S. Department of Energy, June 17, 2005.
DOE Order 420.1B, “Facility Safety,” U.S. Department of Energy, December 22, 2005.

DOE Order 425.1C, “Startup and Restart of Nuclear Facilities,” U.S. Department of Energy,
March 13, 2003.

DOE Order 430.1B, “Real Property Asset Management,” U.S. Department of Energy, February 8, 2008.

DOE Order 430.2B, “Renewable Energy and Transportation Management,” U. S. Department of Energy,
February 27, 2008.

DOE Order 435.1, “Radioactive Waste Management,” Change 1, U.S. Department of Energy, July 9,
1999.

DOE Order 450.1, “Environmental Protection Program,” U.S. Department of Energy, January 15, 2003.

DOE Order 5400.5, “Radiation Protection of the Public and the Environment,” Change 2,
U.S. Department of Energy, January 7, 1993.

DOE Guide 413.3-13, “Acquisition Strategy Guide for Capital Asset Projects,” U.S. Department of
Energy, July 22, 2008.

DOE-HDBK-1092, “DOE Handbook: Electrical Safety.”

DOE-ID, 1991, “Federal Facility Agreement and Consent Order for the Idaho National Engineering
Laboratory,” Administrative Record No. 1088-06-29-120, U.S. Department of Energy
Operations Office; U.S. Environmental Protection Agency, Region 10; Idaho Department of
Health and Welfare, December 4, 1991.

DOE-ID, 1995, “Settlement Agreement,” Settlement between the State of Idaho, Department of Energy,
and Department of Navy. Document available at
http://idahocleanupproject.inel.gov/Portals/0/documents/1995SettlementA greement.pdf.

DOE-ID, 1999, Final Record of Decision ldaho Nuclear Technology and Engineering Center, Operable
Unit 3-13. DOE/ID-10660, Revision 0. U.S. Department of Energy Idaho Operations Office,
Idaho Falls, Idaho.

13-2



DOE-ID, 2008, “Addendum to 1995 Settlement Agreement” between the State of Idaho and the
Departments of Navy and Energy. Document available at
http://www.deq.state.id.us/inl_oversight/contamination/navy_addendum_2008.pdf.

DOE-ID, 2009, Mission Need Statement for the Idaho National Laboratory Remote-Handled Low-Level
Waste Disposition Project, DOE/ID-11364, Idaho National Laboratory.

DOE-ID, 2011a, Acquisition Strategy for the Idaho National Laboratory Remote-Handled Low-Level
Waste Disposition Project, DOE/ID-11368, Idaho National Laboratory.

DOE-ID, 2011b, Preliminary Project Execution Plan for the Remote-Handled Low-Level Waste Disposal
Project, DOE/ID-11370, Idaho National Laboratory.

DOE-NR, 2008, “Disposal of Classified NRF Low Level Radioactive Waste by Burial, Approval of,”
Memorandum, U.S. Department of Energy Naval Reactors Laboratory Field Office, July 24,
2008.

DOE-STD-1020-02, “Natural Phenomena Hazards Design and Evaluation Criteria for Department of
Energy Facilities,” U.S. Department of Energy, January 2002.

DOE-STD-1021-93, “Natural Phenomena Hazards Performance Categorization Guidelines for Structures,
Systems, and Components,” Change 1, U.S. Department of Energy, January 1996.

DOE-STD-1027-92, “Hazard Categorization and Accident Analysis Techniques for Compliance with
DOE Order 5480.23, Nuclear Safety Analysis Reports,” U.S. Department of Energy,
December 1992 (including Change 1, September 1997).

DOE-STD-1189-2008, “Integration of Safety into the Design Process”, U.S. Department of Energy,
March 2008.

Holdren, K. J., J. D. Burgess, K. N. Keck, D. L. Lowrey, M. J. Rohe, R. P. Smith, C. S. Staley, and J.
Banaee, 1997, Preliminary Evaluation of Potential Locations on the Idaho National
Engineering and Environmental Laboratory for a High-Level Waste Treatment and Interim
Storage Facility and a Low-Level Waste Landfill, INEEL/EXT-97-01324, Revision 0.
Lockheed Martin, Idaho Falls, Idaho.

IAEA, Draft IAEA Safety Standards for protecting people and the environment, Near Surface Disposal of
Radioactive Waste, Draft Safety Guide, DS 356, International Atomic Energy Agency.

IAEA, 1999, IAEA Safety Standards Series, Near Surface Disposal of Radioactive Waste, Requirements,
No. WS-R-1, International Atomic Energy Agency, June 1999.

IAEA, 2006, IAEA Safety Standards for protecting people and the environment, Fundamental Safety
Principles, Safety Fundamentals, No. SF-1, International Atomic Energy Agency, November
2006.

IBC, 2009, International Building Code, International Code Council.

IDAPA 18, Title 01, Chapter 50, “Adoption of the International Fire Code,” 2003, Idaho Administrative
Procedures Act, Idaho Department of Environmental Quality, April 6, 2005.

13-3



IDAPA 58, Title 01, Chapter 01, “Rules for the Control of Air Pollution in Idaho,” Idaho Administrative
Procedures Act, Idaho Department of Environmental Quality, July 1, 2007.

IDAPA 58, Title 01, Chapter 01, Section 201, “Permit to Construct Required,” Idaho Administrative
Procedures Act, Idaho Department of Environmental Quality, April 11, 2006.

IDAPA 58, Title 01, Chapter 01, Section 202, “Application Procedures,” Idaho Administrative
Procedures Act, Idaho Department of Environmental Quality, July 1, 2002.

IDAPA 58, Title 01, Chapter 03, “Individual/Subsurface Sewage Disposal Rules,” Idaho Administrative
Procedures Act, Idaho Department of Environmental Quality, 2009.

IDAPA 58, Title 01, Chapter 03, Section 005, “Permit and Permit Application,” Idaho Administrative
Procedures Act, Idaho Department of Environmental Quality, 2009.

IDAPA 58, Title 01, Chapter 06, “Solid Waste Management Rules,” Idaho Administrative Procedures
Act, Idaho Department of Environmental Quality, 2009.

IDAPA 58, Title 01, Chapter 08, “Idaho Rules for Public Water Drinking Systems,” Idaho Administrative
Procedures Act, Idaho Department of Environmental Quality, 2003.

IDAPA 58, Title 01, Chapter 08, Section 550, “Reserved,” Idaho Administrative Procedures Act, Idaho
Department of Environmental Quality, 2003.

IDAPA 58, Title 01, Chapter 17, “Rules for Owners and Operators of Underground Storage Tanks and
Leaking Petroleum Storage Tanks,” Idaho Administrative Procedures Act, Idaho Department
of Environmental Quality, April 11, 2006.

IEEE-STD-141, “IEEE Recommended Practice for Electric Power Distribution for Industrial Plants,”
July 23, 1997.

IEEE-STD-242, “IEEE Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems,” 2001.

INL, 2010a, Safety Design Strategy for the Remote-Handled Low-Level Waste Disposal Project,
INL/EXT-09-17117, Idaho National Laboratory.

INL, 2010b, Conceptual Safety Design Report for the Remote-Handled Low-Level Waste Disposal
Project, INL/EXT-09-17427, Idaho National Laboratory.

INL, 2010c, Siting Study for the Remote-Handled Low-Level Waste Disposal Project,
INL/EXT-07-12902, Idaho National Laboratory.

INL, 2011, Remote-Handled Low-Level Waste Disposal Project Alternatives Analysis,
INL/EXT-09-17152, Idaho National Laboratory.

LWP-7201, “INL Construction,” Idaho National Laboratory.
LWP-7350, “Project Risk Management,” Idaho National Laboratory.

LWP-9902, “Startup and Restart of Nuclear Facilities,” Idaho National Laboratory.

13-4



LWP-9903, “Performing Management Self-Assessments for Readiness,” Idaho National Laboratory.
LWP-13014, “Determining Quality Levels,” Idaho National Laboratory.

NFPA 70, “National Electrical Code,” National Fire Protection Association, 2005.

NFPA 101, “Life Safety Code,” National Fire Protection Association, 2006.

NS-18101, “INL Safety Analysis Process,” Idaho National Laboratory.

NUREG-0945, “Final Environmental Impact Statement on 10 CFR 61,” U.S. Regulatory Commission,
Office of Nuclear Regulatory Research, Washington, D.C., November 1982.

PL 99-499, 1986, “Superfund Amendments and Reauthorization Act of 1986 (SARA),” 100 Statutes
1728, Public Law, October 17, 1986.

PLN-2541, “Risk Management Plan for the Remote-Handled Low-Level Waste Disposal Facility
Project,” Idaho National Laboratory.

PLN-3359, “Quality Assurance Program Plan for the Remote-Handled Low Level Waste Disposal
Project,” Idaho National Laboratory.

STD-139, “INL Engineering Standards,” Idaho National Laboratory.

Spry, M. J., K. S. Moor, S. J. Maheras, and H. K. Peterson, 1989, Site Selection Report for the New
Production Reactor at the Idaho National Engineering Laboratory, EGG-NPR-8517,
Revision 1, EG&G Idaho, Inc.

Taylor, D. D., R. L. Hoskinson, C. O. Kingsford, and L. W. Ball, 1994, Preliminary Siting Activities for
New Waste Handling Facilities at the Idaho National Engineering Laboratory,
EGG-WM-11118, EG&G Idaho, Inc.

TFR-483, “Remote-Handled Low-Level Waste Disposal Facility Technical and Functional
Requirements,” Idaho National Laboratory.

13-5



13-6



Appendix A

Conceptual Design Drawings
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AriAcEs o AL 3 DIRECTIONS
\ [Py THROUGHAUT |
\ 1 ! . T
@ P 1
£ MIN
o -
SECTION
o D Scahe 34 = 11F
-
| 9
F-10%" WA 22:%"% L
I-105g" MIN e
"
9'-04" MK T _—I
98" N v -
END PERIMETER BLOCK {4 TOTAL) 2 WIS f4 RESAR
DETAIL /57" AT 9700 BN
B s =10\ C8/
g
SEE DETAIL /32> PREGAST "
LIFTINE INSERT 311/ GONCRETE -
3 PLACES \ e
't ' i ELEVATION
Y 1 & 17 WA Soaler 4 = 110
— N 1157 MN
- | _t
i
. P a0
107 MIN SECTION EE)
} [ Scple: 34 m 1
B MAX
B4 MIN '
TOR DRAWNG NEEX SEE DRAWNG Q. REQUESTER: .
A SIDE PERMETER BLOCK [30 TOTAL) - REP ENGR: mwmm
DESIGH: .
DETAIL \ Py e REMOTE HANDLED LOW LEVEL
e % ‘ ma NDCIWV WECHA WASTE DISPOSAL FACILITY
SCLCO0E_| A, ATR RESIN VAULT
FOR REVEN/APPROVAL SIGNATURES DETAILS AND SECTIONS
SEE E[R N - SIZE | CALE COOE G MO REV
EFFECTIVE DATE: D O1MF3 il —] -] -] —— C
DESGN FHAE: AT 9/28/2010 St NGTED SHEET C—19




o, 7 ) 5 ¥ 4 3 2 _ 1
REVSIONS,
rev] DESTRIPTION [ EFFECTIVE DATE:
wi53
w32’
SEE DETAIL lid
END WALL SECTION RS
8 PLACES
SEE DETAIL /9™,
BIDPSOETR 0/
BLOCKS, 5 PLAES
3 VAULT PLUGS SHOWH REMCVED FOR CLARTTY TO SHOW
SPACE RETWEEN ALLTS. SPACE BETWEEM VAULTS IS FILLED EE DETAIL
WITH SAND TO TOP OF VAULTS MINUS VAULT PLUC. SAND AT §ns:nsr %
EXPOSED OR OPEW SIDES 1S GONTAMED WITH WODD STRIPS VAT PLUGS
55-TON CASK VAULT ARRAY PLAN 3~
SCALE: 1" m 1 k—/
4" AGCREGATE BASE )
COURSE MATERIAL X ‘ . ‘ j
PIT RUN GRAVEL —] | I I @
I 10"
L | 2
< | | 7 SEE DETAIL ol
| | |
3 : ! LFPER VALLT FIFE
| | _t
i — [ ; ; i i — -
4
PIT RUN GRAVEL SEE DETALL /&> -1 .
SECTI VALILT BAGE SECTION . -3/
sae 1
I By
SIDE PERIMETER BLOCK, TYP—
PERINETER BLOGKS UTILIZE A 17
REMOVABLE LIFTING LUE. PLUGS AND END PRECAST CONCRETE YAULT DETAIL 4
GRAVEL SURFACE BLOCKS USE & 1%° LIFTNG INSERTS PLLUGS, TYP 162 PL ASPHALT SURFACE BrcoEVEX b -/
(CRANE ACCESS ROAD) (ACCESS ROAD)
L
ITEM | DESCRIPTION [orr
| [WAULT BASE SECTION 162
2 [VAULT UPPER SECTION 162
NOTES: 3 [wauT ALUG 162
1. 6 ROWS WITH 27 WAULTS IN EACH ROW FOR A TOTAL OF 152 VAULTS.
+ |SINE PERMETER BLOCK 54
2. EACH VAULT COMPRISED OF 3 SECTIONS: 1—-B4SE WITH LOWER PIPE
SECTION, 2—UPPER PIPE SECTION, AND 3-VAULT PLUG. 5 |END PERIMETER BLOCK 6
§ |HALF END PERIMETER BLOCK | 2
7 |END WALL SECTION 8
TOR DRAWNG NEEY ST DRARNG HO. REQUESTER:
EXCAVATED FILL :
MATERIAL - FEP ENGR: . q.“blduho Nuriond Labortriory
DESIGH: .
REMOTE HANDLED LOW LEVEL
SEE DETAIL PR GODY WECHA WASTE DISPOSAL FACILITY
FIPE J0INT PROVECT 1C: | —
SECTION /8™ SCLCO0E_| A 55-TON GASK LINER VAULT ARRAY
SAE -0 -/ FOR REVIER/APPROVAL SIGHATURES
SEE E[R N - SIZE | CALE COOE G MO REV
EFFECTIVE DATE: 01MF3 273 —] - — o
DESGH FHASE: AFC 9/28/2010 StAE: NOTED SHEET C-—2




o, | 7 | 3] 5 { 4 3 2 _ 1
REVSIONS,
rev] DESTRIPTION [ EFFECTIVE DATE:
T . APPROX LOCATION FOR DOUBLE SWIVEL . ]
b LUFTHG PLATES FOR LFTING ANG f' APPROK LOCATION FOR DOUBLE SWIVEL
HAULING, 2 PL ON EACH VAULT PIE ! UFTING FLATES FOR LIFMING AND:
¥ . L { HAULING, 2 PL ON EACH WAULT PIPE
PRECAST COMCRETE MH RISER SECTIONS,
54° 1D (65" OD) x 107 LONG,
TONGUE AND GROOVE TYPE
w0 e
12" DOWEL PINS, | — MANHOLE BASE
SFACE AT 30 # SECTION waLL
12 TO |
- F
——— 312
t
1 ,,\ _
16" ﬁ‘- -Iﬁ
DETAIL l 1 ‘ ' ' 'l 'l
Scale: 34 = 10"
o
fu 3 e
RHMIN ;
R WAX rz TP
80 T
120 -
hE
2 Dl DRAN HOLE
N VAULT BASE, & PL
) « @ 5" WA #4 REBAR AT 47 0C, OW, -
ﬁ.f';‘. Ml EACH MAT ROTATED &0° /
O MATCH HEXAGONAL -
i SHAPE OF PLUG, 3 PL 507 WX
BASE ANCHOR, 3 PL F1TE MIN
5'-8" Max E —
55" N & FORMED T0' FIT GROOVE FORTION OF
/" TYPICAL MANHOLE SECTION PER ASTM C478
o) o]
PRECAST CONCRETE YAULT
BASE INTEGRAL WITH BOTTOM EFEHE"G%E&T“L @ SECTION /1
MENHOLE SECTION et wleyFarr - )
-
54" |0 TOR DRAWNG NEEX SEE DRAWNG Q. REQUESTER: .
- RE VG q-“bhho Nutiond Labortriory
DESIGH: .
DETAIL . TR B N ey REMOTE HANDLED LOW LEVEL
Sl 34 =100 \CZ/ d WASTE DISPOSAL FACILITY
R PREVECT HE: | —
EEECEl NA 55-TOM CASK LINER WAULTS
g r 1 FOR REVIEN,/APPROVAL SICHATURES
-] SEE E[R N - SIZE | CALE COOE G MO REV
Her-u EFFECTIE DATE: O1MF3 a5 —T = —_— [
GESe P BT §/28/2010 SoaE TIDTED S 3




. 8 7 5 ' 3 2 1
REVISIONS
rev] DESTRIPTION [ EFFECTIVE DATE:
SEE DETAIL
LIFTING TNSERT -
2PLACES TP
| &
107 MAX \Sc &
TIE" MIN 1
g 1"-1" o
17" WAk O
183" MIN ~
ril R — SEE DETAIL :z '
COMCRETE ,_"“m"“"m TP f—
. ;
25" WAX dS/ | 8" TP {
2" MIN @ T 1*
HALF END PERIMETER BLOCK {2 TGTAL
¢ ! /\ PRECAST CONC vy /\
DETAIL /& E E
PR TS, NG oS
END WALL SECTION (§ TOTAL)
5
DETAIL .
Baales ¥ = 1T 4 REBAR AT 9" OC MAX, |-+
ALL 3 DIRECTIONS
THROUGHOUT
PRECAST
SEE DETAIL /2™, CONCRETE -
LIFTING INGBRT (11
4 PLACFS J I__2= TIP —=
\ A " H
® 7 © =
o s SECTION
-8 MIN T Scaler Y4 = 10
@ —l @
[ .
v
3-8 Max 17" M|
3% M 163" MIN
B4k Max 3
£'-3%" MiN
EMD' PERIMETER BLOCK (5 TOTAL)
DETAIL 2 MATS §i4 REBAR
Scnles 34" = 1T AT 8" OC, EW —]
&
] { ; )
:: ELEVATION
r-—z‘—s“i—ﬂ e 347 = 10
60
SEE DETAIL SECTION
byl 1 Sl Y = 10 E )
1'=07 MAX
T* n © 11 N
= G — f
55%° MAY TOR DRAWNG NEEX SEE DRAWNG Q. REQUESTER: .
5-5" MIN - REP ENGR: q.“blduho Nutiond Labortriory
DESIGH:
SIDE PERIMETER BLOCK (54 TOTAL) . . — REMOTE HANDLED LOW LEVEL
v 3 mﬁ NDCIWV MECH? WASTE DISPOSAL FACILITY
DETAIL E% - —
Sade: ¥ = 1T EEECEl A S5—TON CASK LINER WAULT
FOR REVEN/APPROVAL BGIATURES DETAILS AND SECTIONS
SEE E[R N - SIZE | CALE COOE G MO REV
EFFECTIVE DATE: 01MF3 273 —] - — o
DESGH FHASE: AFC 9/28/2010 StAE: NOTED SHEET C—4




o 8 7 B 5 i 3 2 ) 1
REVSIONS,
rev] DESTRIPTION [ EFFECTIVE DATE:
SEE DETAIL
SEE DETAIL . N
END WALL SECTION ‘a
§ PLACES - T
O\
o/ w46
3 VAULT PLUGS SHOWN REMOVED FOR
CLARITY TO SHOW SPACE BETWEEN VAULTS.
SPACE BETWEEN VAULTS IS FILLED WITH
SAND TO TOP OF WAULTS MINUS VAULT
PLUG. SAND AT EXPDSED QR QPEN SIDES :
IS CONTAINED WITH WOOD STRIFS SEE DETAIL
SEE DETAIL PRECAST CONCRETE
ENPLODED VIEW
MFC/ATR METALS CASK VAULT ARRAY PLAN 13
Saki 1" =0T 4 -/
PRECAST CONCRETE VAULT
PLUGS, TIP 25 FL
SIDE PERIMETER BLOCK, TYP—
- TP . PRECAST CONGRETE
PERIMETER BLOGKS LTIUZE & | w2d' -5 WAKHOLE RISER SECTIONS, SEE DETAIL /4% o
REMOVABLE LIFTHG LUG. PLUCS AT OEATL. TONCUE PR VALLT FFE .G/
AND END BLOCKS USE A 14" 2MD GRODVE, TYP 25 PL 4" AGGREGATE BASE - 29 -
LIFTING IHSERTS ‘ COURSE MATERIAL ﬁ ‘
\ N 4
; PIT RUN GRAVEL
j ~ =
() <}
< a @
/~ 1w
|~
_/ Lk SEE DETAIL 15™,
Ly EXCAVATED MATERIAL L VALLT BASE SECTION ', g,/
L FAY
SAND BETWEEN ] T L
WALTS, TiF po———— _/ \ i } ITEM | DESCRIPTION [orr
SECTION, TYP 25 PL SEE DETAIL / UNDISTURBED J—w 1 [WALLT BASE SECTION 25
FIPE JOINT EXCAMATION LINE EARTH 15 2 |VAULT UPPER SECTION 25
SECTION E Ea SECTION 3 [vAuLT PLUG 5
Scale: 14 = 14 w—=1w@ DETAIL E E) 4 |SIDE PERMETER BLOCK o
EAPLICED VoW 5 |END PERIMETER BLOCK 5
§ |HALF END PERIMETER BLOCK | 2
7 |END WALL SECTION G
TOR DRAWNG NEEX SEE DRAWNG Q. REQUESTER: .
- RE VG q-“bhho Nutiond Labortriory
DESIGH: .
. w5 0 g REMOTE HANDLED LOW LEVEL
NOTES: g [ CODY WECH? WASTE DISPOSAL FACILITY
1. 5 ROWS WITH 5 VAULTS N EACH ROW FOR & TOTAL OF 25 WaULTS. Rt PRREST 16 | —
2 EACH YAULT COMPRISED OF 3 SEGTIOMS: 1-BASE WITH LOWER PIPE o v s e & o oot T MFC/ATR VAULT ARRAY
SECTION, 2—UPPER PIPE SECTION, AND 3-AULT PLUG T TR TR SO
/9= SEE E[R NG - SIZE | CALE COOE G MO
EFFECTVE DATE: O1MF3 a7 —1 = ——
DESGH FHASE: AFC 9/28/2010 StAE: NOTED SHEET C-5



S 8 7 B 5 { 4 3 2 1

REVSIONS

rev] DESTRIPTION [ EFFECTIVE DATE:

I\ ]
i | ] APPROX LOCATION FOR DOUBLE SWIVEL f ﬁDFm%XPﬁ%‘%;ﬂuﬁﬁ?ﬁﬁumm
\ LIFTING PLATES FOR LIFTING AN 1
! / HAULING, 2 PL ON EACH WAULT PIPE HAULING, 2 PL DN EACH VAULT PIPE

PRECAST CONCRETE MH RISER SECTIONS,
48" D (587 0B) x 10" LONG
TONGUE AND GROOWE TYPE

w
12" DOWEL PINS, WANHOLE BASE
SPACE AT 30, /] SECTION WAL
12 TOTAL B
- 71
————— k'
1
— \‘\
L _§ f_ [~— BASE
16- * » n 1 »
DETAIL ]
Sosle: LR o
wr 7 ooerd
SECTION i
Scolee 54" = 10"
RN #4 REBAR AT 4" QC, EW,
RA ik EACH WAT ROTATED 60°
TO MATCH HEXAGDHAL
SHAPE OF PLUG, 3 PL —.\\
120°
1
2" DiA DRAIM HOLE IN L
[ VAULT BASE, 4 PL 4? ;?Y"Mﬁw
—hL
g e PO A N -
410" M
i FORMED TO FIT GROOYE PORTION OF TYP
MANHOLE SECTION PER ASTM C47R
A1 ha
F-109 M SECTION {Ea
Scple: 34" = 1M
X o o /
PRECAST CONCRETE WAULT /‘>
BASE INTEGRAL WITH BOTTOM
MANHOLE SECTION SEE DETAIL . /
LIFTING INSERT \C-10/
[ 3 PLACES
DEI'ML TOR DRAWNG NEEX SEE DRAWNG Q. REQUESTER: . [+ I"ﬂ
48" 0 Soaba: = 1 .‘33 - ;;P;_m' tio
¢ e REMOTE HANDLED LOW LEVEL
DETAIL (75 | [ NDCI"W MEGHA WASTE DISPOSAL FACILITY
S 3 TR : -
W5/ SPCL COOE | Tl MFC/ATR WAULTS
FOR REVIEW/APPROVAL SIGNATUPES
SEE E[R N - SIZE | CALE COOE G MO
EFFECTVE DATE: O1MF3 a7 —1 = ——
GESe1 A BT §/18/2010 SoalE: NOTED e



— REVSIONS
rev] DESTRIPTION [ EFFECTIVE DATE:
SEE DETAIL @
LIFTING INSERT
3MATES .
r—— 7" TP
b \ ¢
D 10" MK . o
105" M ¥ @ f
g -
2 mr T I oty
43" W ~ SEE DETAIL 3™
| ™~ PrecasT e \éfy . 14 REBAR AT 8" OC MAY, .
- GONCRETE pyipch r| AL 3 DIRECTIONS
J [ e | THROUGHOUT — |
-5 MAx ‘ "
— 280" N / . LETF Wf, o
f

HALF END PERIMETER BLOCK (2 TOTAL) PRECAST CONCRETE j

DETAIL A /t\
W@ = o, !

END WALL SECTION (5 TOTAL)

DETAIL .
Sl yr-10r W OS5/

C ETAIL a2 RETE
SEE D m CONCRETE j 1 P ['
\Q_—y \ . gy

i _t
\ﬁn Al g
SECTION
1'-3" o5 WA . Soalme 34" = 108
S ® RS !
- | —
B
v
g |1E L
PG N -
5 g MAX 2 WATS #4 REBAR
574" NIN AT 87 0C, W — |

END PERIMETER BLOCK (B TOTAL)

B DETAIL .
S ¥F =10 G5/ &

SEE DETAIL
LIFTING THSERT
3 PLACES

P— 25"t
ELEVATION E E ) _t
4.-‘ * Scple! 34" = 10"

& i | 0" A
b o | 10k SECTION
Scalac " = L1
— E" f—
: TrR
B
1087 Max
10" W TOR DRAWNG IR SEE CRAMNG NG, |REQVESTER: .
A - Fe o N [ | T—
A T =T
SIDE PERIMETER BLOCK (10 ToTAL) L — R GO0 WEGHAN REMOTE HANDLED LOW LEVEL
1"=1g'-0* - WASTE DISPOSAL FACILITY
DETAIL /19 e o v PRGUECT KG: | —
FpT Ty, r--— SPCL COOE | A MFC/ATR WVAULT
A , ! FOR REVIENAPPROVL SIGHATURES DETAILS AND SECTIONS
QPI'.‘-Z—“_G SEER NG - ST | CAE COOE TG RO
Vet EFFECTIVE DATE: D OIMFS AT — =] ——
I BT §/18/2010 SoaE TIDTED EE]



o, 8 7 5 { 4 3 2 _ 1
REVISIDNS
rev] DESTRIPTION [ EFFECTIVE DATE:
3 WAULT PLUGS SHOWN RENOVED
FOR CLARITY TO SHOW SPACE
BETWEEN WAULTS. SPACE BETWEEN
VAULTS 1S FILED WITH SAND TO SEE DETAIL
SEE DETAIL TOP OF YAULTS MINUS WAULT PLUG.
SAND AT EXPOSED OR OPEM SIDES
1S CONTAINED WITH WOOD STRIPS
v 1
SEE DETAIL | SEE DETAIL /28"
END PERIMETER ENDWALL SECTION  \[-10/
BLOTKS, 4 PLACES. B PLACES
w34’
SEE DETAIL
EXPLODED VIEW
RESIN CASK CONTAINER VALLT ARRAY PLAN 31 NOTES:
F T T AN 1. 4 ROWS WITH 15 VAULTS IN EACH ROW FOR A TOTAL OF 60 WAULTS.
2. EAGH VAULT COMPRISED OF 3 SECTIONS: {—BA4SE WITH LOWER PIPE
C SECTION, 2—-UPPER PIPE SECTION, AND 3-¥AULT PLUG.
4" AGGREGATE BASE
COURSE MATERIAL
y SEE DETAIL /25>
| PRECAST CONCRETE \ g/
! v/ﬁ PIT RUN CRAVEL
-
R <'7
—
e EXCAVATED
, MATERIAL
< srurse
EARTH
B SECTION
Scale: 14" = 14
PRECAST CONC MANHOLE RISER
SECTIONS, 847Dx101.5°00x8 L, SIDE PERIMETER BLOCK, TYP-
TONGUE AND GRODVE, TYP 60 PL PERIMETER BLOCKS UTILIZE A
1" REMOVABLE LIFTING LUG.
PRECAS] CONCRETE et PLUGS AND END BLOCKS USE
' \ 114" LIFTING INSERTS
] Yl | '
u ITEM | DESCRIPTION [orr
1 [AULT BASE SECTION 50
< I =, 2 |VAULT UPPER SECTION 50
2 ] 3 |vAuLT PLUG 50
| DETAIL + |SINE PERMETER BLOCK 30
EXPLODED VIEW
| 5 |END PERIMETER BLOCK 4
L # ] ) § |HALF END FERIMETER BLOGK | 2
T 7 |END WALL SECTION [
\ TOR DRAWNG NEEX SEE DRAWNG Q. REQUESTER: .
A SEE DETAIL /" E - i o [ TR -
PIPE JOINT ‘1 SAND BETWEEN T
VAULTS, TYP - REMOTE HANDLED LOW LEVEL
CONCRETE VAULT BASE " v - PR GODY WECHA WASTE DISPOSAL FACILITY
SECTION, TYP' 60 PL 14=-0 PRGUECT KG: | —
SECTION wo o v [ome | A, ATR RESIN VAULT ARRAY
Scule. -1 - a_gar e FOR REVIEW/APPROVAL SIGNATUPES
hadl =400 SEE E[R N - SIZE | CALE COOE G MO REV
EFFECTIVE DATE: 01MF3 273 —] - — o
GESe P BT §/28/2010 SoalE: NOTED S g




o, 8 7 3] | { 4 3 2 _ 1
REVISIDNS
rev] DESTRIPTION [ EFFECTIVE DATE:
: Y 7
J i APFROK LOCATION FOR DOUBLE SWIVEL
1 N LIFTING PLATES FOR LIFTING AND HAULING,
e [ — 3 PL ON EA WANHOLE COVER
L
L~ TOP SECTION, PRECAST CCNC
MANHOLE RISER SECTION, |
84" IF (101.5" O0) = &'-0" LONG,
TONGUE AND GROOYE |~ REINFORGING . MANHOLE BASE
[ CACE, TYP 12" DOWEL PINS,
i SPACE AT 30, SECTION WALL
g g 12 TOTAL \ 1
e ——
/- ]
- BASE
» » [ ] L ]
HA / A /| AES
18"
DETALL /35" |
s 3 =100 L8/ 5 CO‘VERJ
SECTION
Sools 34" = 107
. g_g" ,
F W rz" Gl
‘. 4 REBBR AT 4" OC, EW,
R%M i EACH MAT ROTATED 60
TO MATCH HEXACONAL o
SHAPE OF PLUG, 3 PL \\ e
o
= 46" MaK
2" DA DRAIN HOLE 45" i
(IN VAULT BASE, 4 PL
€3]
85" WA —
g'- 45" MIN L

EFORMED TO FIT GROOVE PORTION OF TrP

MENHOLE SECTION PER ASTM C478

B3 Wik SECTION
845" MIN Scaba; 34" = 10
D
PRECAST CONCRETE VAULT @] O
BASE INTEGRAL WITH BOTTOM
MANHOLE SECTION SEE DETAIL
LIFTING INSERT
4PLACES
DETAIL 35
Sl W= 10\ OB/
TOR DRAWNG IR SEE CRAMNG NG, |REQVESTER: .
- Fe o N [ | T—
- I
847 1D it 2 R GO0 WEGHAN REMOTE HANDLED LOW LEVEL
] - WASTE DISPOSAL FACILITY
DETALL /33, -
SPCL COOE | Tl ATR RESIN VAULTS
Sl 3w =17 \CB/ FOR REVEN/APPROVAL SGHATURES
SEE E[R N - SIZE | CALE COOE G MO REV
EFFECTIVE DATE: 01MF3 273 —] - — o
S FOE T 9/28/2010 SoAE NGTED SHEET )
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REVISIONS
rev] DESCRIPTION [ EFFECTIVE DATE:
D T o7 I | 1
¥ DAYTON-SUPERIOR T—26 DOUALE
SWIVEL LIFTING PLATE FOR 1%
ST BOLT, SWL = 13,000 LBS
T 2' COVER
oy @
) 14*=7NC 4307 BOLT,
" LONG
] 3-8
= e = -
S
o i i1 3-6
i 1'=4" DIA CONCRETE ! |
GRAVEL Fltt CORNER BASE Lild
DAYTON-SUPERIOR F-5QNC COIL
1' DA CONCRETE BASE INSERT FOR THREADED BOLTS, 304
| a STANLESS STEEL, SWL = 12,000 LBS
i 10 WA |
DETAIL 31 DETAIL (32,3332 3332
sau.lzm'mlz uFmg mssr G2, G40 66,4 GF ANC-1
VERIES
28' 70 35 NOTES:
I 1. "SWL INDICATES SAFE WORKING LOAD
2. THE SC-1 LIFTING BODY SHALL BE USED IN
- COMBINATION WITH THE §C-52 ANCHOR TO LIFT
THE ATR ION EXCHANGE RESINS VAULT PLUGS
9'73"\(?'?[153‘—3' MEADGW BURKE SC—1
MEADOW BURKE SC—52 ANCHOR {500050% LIFTING BODY (530184%
127 ANCHOR, SWL = 12 TON SWL = 12-16 TON
O BE USED WITH THE MEACOW BURKE
EXCAJATED FILL SC—1 UFTING BODY (SEE DETAIL 30) _*_—\['\i—*
PREFORMED
T BITUMEN-MASTIC
SEALER —
B ——
] 4 VENDDR SUFPLIER RECESS FORMER E[E,'éLENgF %ﬁ’hﬁ}mwggk[“mm
SHALL BE USED TQ FORM THE ACCESS BITUMEN-MASTIC DOES NOT
|| POGKET FOR THE DOGEONE AMCHOR COVER ENTRE JOINT
| INTERIOR JOINT SEALED WITH ;
s SILICONE JOINT SEALER
SIS, SAD LEVELING LEYER g| L
I _ _
-] . GRAVEL LAYER 1;6
DETAIL @
< k_ GEOSYMTHETIC DOGBONE LIFITHG BODT DETAIL /353535
LAY DETAIL /33y e \GIACEACT/
DOGRONE LUFTDG pesaT \ 3/
i CLAY LINER
UNDISTURBED MATERIAL
TOR DRAWNG NEEX SEE DRAWNG NQ. REQUESTER: .
A - RESP NG . q-"blﬁho Noionad Lobwortriory
DESIGH: -
DETAIL /%~ oo SO0 WG REMOTE HANDLED LOW LEVEL
e 1 | = WASTE DISPOSAL FACILITY
oot | A, VAULT AND LINER DETAILS
FOR REVIEW/APPROVAL SIGNATUPES
SEE EDR N - SIZE | CALE COOE G MO REV
EFFECTIVE DATE: D O1MF3 273] —] — —_ C
EECLres AFC 5/28/2010 SoalE: NOTED SE 11




w8 5 4 4 3 2 _ 1
REVISIONS
rev] DESCRIPTIGN | EFFECTILE DATE:
VEGETATIVE COVER
(SEE NOTE 3) COMPACTED CLAY DRAINAGE GRAWEL WATER STORAGE MATERIAL
(SEE NOTE Z) \ (SEE NOTE 1)
TOPSOL
c ¥ X . Y vy
v v 5% sLope
5% SLOPE v —_— +

RF ReP §"-18" RIF RAP 8'-18°

CONCRETE

N VALLT PLUGS 7

||

|

COMCRETE WAULTS

CONCRETE
BASE

COMPACTED SAND AND CRUSHED GRAVEL ‘LEVELING COURSE

CONCFPTUAL EVAPOTRANSPIRATION COVER /38

FNAL COVER SYSTEM, NTS -

THIS COVER IS COMCEPTUAL AND IS TO BE USED FQR PLANNING
PURPCSES OMLY. THE DESIGN AND COMSTRUCTION OF THIS CQVER 1S
MOT INCLUGED IN THE RH—LLW PROJECT DESIGN-BUILD SCOPE QF WORK.

PIT RUM CRAYEL
[SEE_NOTE 5)

NOTES:
1. THE WATER STORAGE LAYER SHALL GENERALLY CONSIST OF A MIX OF SAND. CLAY,

bl vl

EXCAVATION LINE

AND SILTS THAT WILL MINIMIZE INALTRATION OF PRECIPITATION TO THE GRAVEL

DRAINAGE LAYER,

THE COMPACTED GLAY LAYER SHALL HAWE A HYDRAULIC CONDUCTIVITY OF LESS

THAM 1.0x107% om /sec.

THE VEGETATIVE COVER SHALL CONSIST OF AN APPROMED NATIVE SEED MIX
ALL ADJACENT AREAS SHALL BE DRAINED AWAY FROM YAULT ARRAYS

A MINIMUM DF TWG FEET OF PIT RUN GRAVEL SHALL BE PLACED OVER THE WALLTS

“LIE

AFTER VAULTS HAWE BEEM FILLED AMD PRIOR TO PLACEMENT QF THE COVER SYSTEM.

FOR ORAWNG RGEX SEE DRAWNG N,

REQUESTER: .

RESP ENGR: .

DESIGH:

%mnmm

DRARN;

CODY MECHAM

PROVEGT K. | —

SPCL CODE_ | R

FOR REVIER/APPROVAL SIGHATURES

REMOTE HANDLED LOW LEVEL

WASTE DISPOSAL FACILITY

FINAL COVER SYSTEM

CONCEPTUAL EVAPOTRANSPIRATION

SEE EDR NO. SIE | CACE COOE WG N REV
EFFECTVE DATE. DIMFI T — = C
DESGH PASE: AFC 9/28/2010 sealE: NOTED
8 5 T 4 3 2 I 1




o 8 7 5] 5 { 4 3 | 2 _ 1
REVISIONS,
[f—\ rev] DESTRIPTIN [ EFFECTIVE DATE:
B
W
A2
\ o o \ o o o o
T — b — f I —m
D 1] 11 11 Il (1l
LEGEND
EXHAUST FAN
C |7—F| 5K HEATER
50
NOTES:
= = = 1. PRE_EWGINEERED METAL BULDING WITH SUPPORT FOOTINGS AND STEM WALL
o 1L I L I o 2. INTERIOR FLOGR WILL BE SLAR ON GRADE CONCRETE. 4000 PSI CONCRETE
o r MINIMUM 6* THICK.
HT-1 HT-3 3. CENTRIFUGAL ROOF EXHAUST FANS WITH DAMPER, BIRD SCREEN AMD ROOF
- SEE NOTE 4 CURB. EACH FAN WILL HAVE A WALL MOUNTED MANUAL ON/OFF SWITCH
4. 5 KW HEATERS WITH WALL MOUNTING BRACKETS AND INDMDUAL REMDTE
THERMOSTAT CONTROLLERS.
5. HEAT PUMP SYSTEM WTH WALL MOUNTED INTERIOR UNIT AND EXTERIOR
COMPRESSOR UNIT, MITSURISHI "MR SLIM" SYSTEM WITH WALL MOUNTED
CONTROLLER. 18.5 WBH, &R TO AR ELECTRIC UMIT, DR EQUAL.
B °© T e
CASK/TRANSPORT VERICLE
MAINTENANCE AREA
OFFICE SPACE
HT-4 IM_L| HT-5 HT-B
I = I I (I (I
[ | % etk WINDOW .
SEE NOTE 5
BI'
A FOR ORAWNG INDES: SEE DRAWNG N0, JREQUESTER: .
MAINTENANCE BUILDING FLOOR PLAN T, . EELS TN e i o
Sl =10 - SO VEG REMOTE HANDLED LOW LEVEL
d WASTE DISPOSAL FACILITY
PROVECT 101 | —
oot B SUPPORT BUILDING
FOR REVIEW/APFROML SIGHATURES FLOOR PLAN
SEE ECR NI - SIZE | CACE COOE G MO REV
EFFECTIVE DATE: OVMF3 35T — = __—'?
DESEN PHASE: AFC 9/28/2000 SCALE: NGTED A1
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I
37 HOLLOW STEEL INSULATED /
PERSGNNEL DOOR, 5 TOTAL ELEVATION /&
Bae: 1447 - I .
-
o e e s e ::::E‘
I B — | F—
1 [ £ [ 11
18712 STEEL OVERHEAD
DAOOR, 5 TOTAL
ELEVATION B>
Sodti YT =10 WAL/
FUR ORAMNG INDEX SEE DRAWNG NG, REQUESTER: .
A - REP ENGR: . q-"blhho Nariowd Laobwreriory
DESR: .
T : REMOTE HANDLED LOW LEVEL
PR CODT WECHA WASTE DISPOSAL FACILITY
AT PROVECT KO | —
oL e | B SUPPORT BUILDING ELEVATIONS
FOR REVEN/APPROVAL BGIATURES
SEE E[R N - SIZE | CARE COOE G MO R
EFFECTIVE DATE: D OIMF3 e —1 o —— C
T e 9/28/2010 S 0D EERT
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5
—i —i — —i
CONFERENCE OFFICE OFFICE
ROOM
i }
N OPEN DFFICE .
AREA A2
n REFRG 1
(HIC) L
C CEAR
KITCHEN wekers [, o o
FEER) 347 HOLLOW STEEL Ey10 STEEL
INSULATED PERSONNEL SECTIONAL DOOR
SERVICE DOCR, 3 PL
o DFFICES OR SHK CORRIDOR ELEVATION D™
H STORAGE Sole: yrwrr -/
o
1
2
3
MENS 4
= ECURE ToL 5
OFFICE
TORAGE 8|
SATE SHOWER sHOwWER [ 3|
o
[[]
D
ADMINISTRATION BUILDING 2™
Sma =17 N -/
ELEVATION
Scale; LM = I'0™
— NOTES:
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1. PRE-ENGMNEERED WETAL BUILDING WITH SUPPORT FOOTINGS AND STEM WALL.
2 INTERIOR FLOOR WIL BE SLAR ON GRADE CONCRETE. 400D PSI CONCRETE
HINIUM 8" THICK.
3. HEAT PUMP SYSTEMS WITH 2 EA. WALL MOUNTED INTERICR UNITS AND 1 EA
EXTERIOR COMPRESSDR LMIT, HITSLEISHI "MR SLIM' THO RODM SYSTEM WTH
WALL MOUNTED' CONTROLLERS. 5 MBH, AIR TO AIR ELECTRIC UNIT, OR EGUAL.
FOR DRAWNG INDE: ST DRAWNG hO. REQUESTER: .
A - RESP NG . qnblﬁh Nuiowl Lobortriory
DESICH: .
o SO VEG REMOTE HANDLED LOW LEVEL
ELEVATION S E=m w WASTE DISPOSAL FACILITY
Sl 14710 oot | A ADMIMISTRATION BUILDING
FOR REMER APPROVIL SGHATLRES LAYOUT AND ELEVATIONS
SEE ECR NI - SIZE | CALE COOE WG NO. REV
EFFECTIVE DATE: D OTMF3 a5 —T = —— [
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| o O FIELD POWER PEDESTAL
: rads L— 10 VAULT FLOOD LIGHTING
't AOWER PEDESTAL I
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|
|
\ |
: FACILITY POWER
\ l DISTRIEUTION PLAN
|
|
|
|
| -
|
|
|
|
|
|
|
i
|
|
|
\
b NOTES: B
1. FLACE FLOOD LICHT AT EACH END OF THE WAULT ARRAYS, USE UNDERGROUND DUCT. FIELD
ROUTE PRIOR TO CONSTRUCTION OF SURFACE ACCESS PADS.
2. PROVIDE UNDERGROUND DUCT TO SEVEN POWER PEDESTALS LOCATED OW THE OUTSIDE EDGE
OF THE VAULT ARRAYS, PLACE APPROMIMATELY 75 FT APART, ALL PEDESTALS WILL PROVIDE
3-PHASE, 480 ¥, 50 A RECEPTACLES.
3. PROVIDE UNDERGROUND DUCT FROM ADMIN BUILDING (LP1) TO MAMNTENANCE BUILDING (LP2).
4. PROVIDE UNDERGROUND DUCT TO GATE AREA FOR GATE LISHTING AMD GATE MOTOR.
NEW OVERHEAD 5. PROMVDE WIDEG SURVEILLANCE CAMERA AT GATE LOCATION. FIELD ROUTE AND PROTECT FROM
SERVICE POWER POLE WEATHER. (NOT SHOWN)
WITH POLE MOUNTED
480 TRANSFORMER
(Wi 58 KVA) —\ | GATE LICHTING
[] o B
PRI
Lot 1 [™— MOTORIZED GATE
CONTROLLER
PARIING
LoT
TGR DRAWNG HIE: SE URAWNG NG, JREQUESTER: .
- RESP ENGR: . q-"blbb Norienad Lokwortriory A
DESIGH: .
REMOTE HANDLED LOW LEVEL
DR GODY WECHRH WASTE DISPOSAL FACILITY
PRGUECT KO, |
oo oot | ELECTRICAL FOWER PLAN AND LAYOUT
FOR REVIEW/APPROVAL SIGHATURES
SEE E[R MO, — SIE | CACE COOE G NO. REV
EFFECTVE DATE: DIMF3 5T = ——
FEET T 8/28/23010 R =
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BUS: 120/208, 3PH, 4W LP-1 MOUNTING:
MAIN: _200 BKR 200 PANEL SCHECIJLE CONDUTT:
MFG: SUPRLY:
FEEDER:
cKT CIRCUIT A B c CB SIZE A B c CIRCUIT cKT
01 n 1555 1555 " 02
5 HP-2A-1 1555 20 | 20 555 HP-24-2 04
05 1355 1255 06
] 0 HP-2B-14 1255 15| [ HP-28-3A o8
[ 1255 1255 0
T HP 2B 18 S| 15 | 15 IH HP 2B 2B )
13 N OFFICE RECEPTS 900 20 | 20 | 70 S OFFICE RECEPTS 14
15 STORAGE RECEPTS 1080 20 | 20 350 OFFICE LIGHTS 16
17 E STORAGE LIGHTS 1600 | 20 | 20 1600 W STORAGE LIGHTS 8
15 MW EXTERICR LIGHTS 800 20 | 20 | 300 SE EXTERICR LIGHTS 20
21 15410 22
23 Lp-2 14030 | 100 29
35 14900 26
27 28
ﬁ gg BUS: 277/480, 3PH, 4w/ PP-1 MOUNTING:
C 5 gF MAIN: 200 BKR 200 PANEL SCHEDULE CONDUIT:
35 36 MFG: SUPPLY:
37 38 FEEDER:
35 a0 cKT CIRCUIT A B C CB SIZE A B C CIRCUIT CKT
41 42 01 23000 6567 | 02
— FIELD POWER PEDASTAL
CONNECTED LOAD| 23.74 | 22.46 | 22.35 68.45 TOTAL KVA 03 XFR-1, 50 KVA 23000 150 | 50 | 666/ 04
RECEPTACLE
FAULT CURRENT (KAIC): AMPS PER PHASE| BG.70 | 81.08 | B0.32 05 23000 6667 06
BOX DIMENSIONS: 07 1667 30 | 2000 VAULT LIGHTING 08
09 MOTORIZED GATE 1667 20 [ 30 ] 2000 GATE LIGHTING 10
11 1667 | 12
13 14
15 | 16
- 17 ] 18
19 20
21 | 22
23 | 24
25 26
BUS: 120/208, 3PH, 4W LP-2 MOUNTING: 37 ] 28
MAIN: _100 BKR _100 PANEL SCHEDULE CONDUIT: 29 | 30
MFG: SUPPLY: 31 32
FEEDER: 33 | 34
KT CIRCULT A B C CB SIZE A B C CIRCUIT ckT 35 | 36
01 ) 1555 1255 ) 02 37 38
G HP-1A 1555 20 | 15 1355 HP-1B 1 30 I 70
B 05 OFFICE RECEPTS 00 | 20 | 20 720 N WALL RECEPTS 06 a1 ] 42
07 S WALL RECEPTS 720 20 20 540 EXT. QFFICE RECEFTS 08 COMNECTED LOAD| 33.33 | 33.33 | 31.33 98.002 TOTAL KVA
09 W OH DOOR MOTOR. 500 20 20 500 E CH DOOR MOTOR. 10 FAULT CURRENT (KAIC): AMPS PER PHASE| 120.34 | 120.34 | 11312
1 OFFICE LIGHTS 280 2 20 1200 S BAY LIGHTS 2 BOX DIMENSIONS:
3 CENTER BAY LIGHTS 1600 2 20 | 1600 N BAY LIGHTS 4
5 MW EXTERIOR LIGHTS 800 2i 20 800 HE EXTERIOR LIGHTS. 6
7 5 EXTERIOR LTGHTS 800 | 2 20 125 EF-1 ]
9 EF-2 125 2 20 SPARE 0
21 2500 2500 22
2 HTR 2560 2500 ATR2 2
75 7500 2500 76
27 HTR 2 2500 2500 HTR-4 28
29 i 2500 2500 ) 30
] i HTR-5 500 HTR-6 2
33 39
35 36
37 38
39 En)
41 42
CONNECTED LOAD| 14.90 | 1541 | 14.03 44.22 TOTAL KVA
FAULT CURRENT (KALC): AMPS PER PHASE| 5377 | 5563 | 50.63
BOX DIMENSIONS:
TOR DRAWNG NEEX SEE DRAWNG Q. REQUESTER: .
A - FESP ENGR: q“blduho Noiond Labortory
DESIGH: .
REMOTE HANDLED LOW LEVEL
PR GODT WECHA WASTE DISPOSAL FACILITY
PROVECT 1G: | —
oL cone_| R, PAMEL SCHEDULES
FOR REVIER/APPROVAL SIGNATUPES
SEE E[R N - SIZE | CALE COOE G MO REV
EFFECTVE DATE: O1MF3 a7 —1= ——
e T 9/28/2010 TR o =]
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Appendix B

Sustainability Design Report

The project was evaluated against the High Performance Sustainable Building (HPSB) principles
outlined in DOE G 413.3-6, “High Performance Sustainable Building.” The majority of the proposed
project facility costs are associated with the design and construction of the remote-handled LLW disposal
vaults, which due to the function and purpose of these structures would not be susceptible to
incorporation of the HPSB principles. The portion of the project in which the HPSB principles would
apply is related to the design and construction of the administrative building and the maintenance
building.

The HPSB principles address goals and configuration elements from the following five areas:

1.  Employ integrated design principles

2. Optimize energy performance

3. Protect and conserve water

4. Enhance indoor environmental quality

5. Reduce environmental impact of construction materials.

The associated project buildings are envisioned to be relatively simple pre-engineered metal
buildings that will be used on a periodic basis to support the waste container disposal operations. The
administrative building is estimated to have a footprint of approximately 900 ft* (84 m?) and be used for a
small administrative office and small equipment and records storage. The actual occupancy level for this
building is expected to be very low. The maintenance building is estimated to be approximately 1,800 ft*
(167 m?) and will be used primarily as an equipment storage area.

To address the HPSB principles, an initial review of the LEED rating system was completed. As
stated in the HPSB guidance, the LEED rating system can be used to evaluate conformance with the
HPSB principles. The results are shown in the attached LEED NC Checklist. Because of the low
occupancy rates, small building area to project area ratio, and the probable facility location being away
from urban or populated areas, it is not likely that the project buildings will be able to obtain a
certification level per the LEED requirements. However, this evaluation does identify the HPSB and
LEED criteria that most likely can be incorporated into the building designs in order to construct
practical, energy efficient, and high performing sustainable buildings as appropriate for this project.
Details on how the applicable LEED criteria would be incorporated into the building design will be
evaluated and incorporated into the final design phase of the project.

B-3



Project Checklist

Sustainable Sites Possible Points:
Y
Y prereq1  Construction Activity Pollution Prevention
X |credit 1 Site Selection
X Credit 2 Development Density and Community Connectivity
X Credit 3 Brownfield Redevelopment
X credit 4.1 Alternative Transportation—Public Transportation Access
X credit 4.2 Alternative Transportation—Bicycle Storage and Changing Rooms
X |Credit 4.3  Alternative Transportation—Low-Emitting and Fuel-Efficient Vehicles
X credit 4.4 Alternative Transportation—Parking Capacity
1 credit 5.1 Site Development—Protect or Restore Habitat
1 Credit 5.2 Site Development—Maximize Open Space
1 Credit 6.1 Stormwater Design—Quantity Control
1 Credit 6.2 Stormwater Design—Quality Control
X Credit 7.1 Heat Island Effect—Non-roof
1 credit 7.2 Heat Island Effect—Roof
1 credit 8  Light Pollution Reduction
4| | |water Efficiency Possible Points:
Y prereq1  Water Use Reduction—20% Reduction
4 Credit 1 Water Efficient Landscaping
X Credit2  Innovative Wastewater Technologies
X credit 3 Water Use Reduction
13| | |Energy and Atmosphere Possible Points:
Y prereq 1 Fundamental Commissioning of Building Energy Systems
Y prereq?  Minimum Energy Performance
Y prereq 2  Fundamental Refrigerant Management
1 cradit 1 Optimize Energy Performance
7 credit 2 On-Site Renewable Energy
2 credit 3  Enhanced Commissioning
x Icredit 4  Enhanced Refrigerant Management
3 Credit 5  Measurement and Verification
X |Credite  Green Power

Mateﬁals and Resources

Possible Points:

Y prereq 1 Storage and Collection of Recyclables
credit 1.1 Building Reuse—Maintain Existing Walls, Floors, and Roof
credit 1.2 Building Reuse—Maintain 50% of Interior Non-Structural Elements
X |credit2  Construction Waste Management
1 credit 3 Materials Reuse

LEED 2009 for New Construction and Major Renovation

R S N R S N T E NG, SRS Y %)
Ch

—_
o

2to4d
2to4

35

1to19
1to7

| o T X I o ]

1to3

1to2
1to2

INL RH-LLW Disposal Facility

nesGuices, nuec
Y N 7
1 credit4  Recycled Content
1 credit5  Regional Materials
X credite  Rapidly Renewable Materials
x [Credit7  Certified Wood

' 6| | |Indoor Environmental Quality

1] | |Innovation and Design Process

.|| |Regional Priority Credits

Credit 1.1

Credit 1.2

Credit 1.3

E R R AR

Cradit 1.4

Possible Points:

Y Prereq 1 Minimum Indoor Air Quality Performance
Y prereq2  Environmental Tobacco Smoke (ETS) Control
X |credit1  Outdoor Air Delivery Monitoring
X |creditz  Increased Ventilation
X |credit 3.1 Construction IAQ Management Plan—During Construction
X |credit 3.2 Construction IAQ Management Plan—Before Occupancy
1 credit 4.1 Low-Emitting Materials—Adhesives and Sealants
1 credit 42 Low-Emitting Materials—Paints and Coatings
1 Credit 4.3 Low-Emitting Materials—Flooring Systems
1 Credit 4.4 Low-Emitting Materials—Composite Wood and Agrifiber Products
X |Credit5  Indoor Chemical and Pollutant Source Control
1 credit 6.1 Controllability of Systems—Lighting
X |credits.2 Controllability of Systems—Thermal Comfort
X |credit 7.1 Thermal Comfort—Design
X |credit7.2 Thermal Comfort—Verification
X |credit 8.1 Daylight and Views—Daylight
1 credit 8.2 Daylight and Views—Views

Possible Points:

x lcredit 1.1 Innovation in Design: Specific Title

X |Credit 1.2 Innovation in Design: Specific Title

X |credit 1.3 Innovation in Design: Specific Title

X |Credit 1.4 Innovation in Design: Specific Title

X Icredit 1.5 Innovation in Design: Specific Title
1 creditz  LEED Accredited Professional

Possible Points:

Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit

Possible Points:

[T et

Certified 40 to 49 points ~ Silver 50 to 59 points ~ Gold 60 to 79 points

Platinum 80 to 110

HERBHAH

1to2
1to2

15
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Appendix C
Engineering Design Review

Review Comments and Resolutions

Beviewer’s Mame: Date Resdewed: Betum Comenents To: Comrments Due
Brent Harris'Stephanie Austad | 0122008 and B
10:2009
Comments resolved bir Diate: Reviewed and accepted with Signature of reviewer accepting cornrrent resolution Date:
Gary Mecham and James Holloway | 03/2008 no frther comments. [
and
10/:2009

*Comments so marked are considersd to be sigrificant and must be resolved to the reviewer” s satisfaction  Sigraficant comment, A reviewet” s written response
that i derived from the reviewet s atea of expertize, discipline, of that addresses material assigningtasks to the reviewer”s organization. Bignificant comments
address’s 1ssues of A noncompliance with laws, regulations, permit standards, or contract B: proper conduct of mission critical operations C: creating unsafe
conditions that could result in personal injury, death, or damage to the envircnment Dz creating conditions that cond d result in sigrificant nonessential costs to the

Cofmp aty.
Docurment ID: Docune nt Title: Resasion [Tk D Nuraber:
RH LLW Engineering Design Review (1/16/2008)
Itern Ma. Page Mo fSection | * Feview Corument Cormment Resolution®*
1 CDE Capacity? (In reference to crane capacity) (1/2008) Comment accepted, The text
4-9/453 now reads: "This craneisa
Brent H. mobile two track crane with a
total weightof262,2251b
(118,943 ko), and alifting
capacity of approzmeately 140
tons (127,000 ke)."
2. CDR Should Growp be Occupancy Category per IBC table 1604 57 It would seem that for | Reference to a Group I facility
Section 7.2 a Haz Cat II facility, an Ocoupancy Category I would be a little low. 1 would not was removed. The text is
Last sentence group anuclear faclity with agrncultural and temporary buildings (having a lower refering to the waults which will
Stephanie & design criteria than a normal office building)). [ would consider Occupancy Category not have any occupancy. The
II aminimum for a permanent facility. Flease expand this section and addressthe non- | applicable seismic analysis
nuclear support buildings, as well. Section 4.5.3 also references Group L {10/5/09) required for the vaults will need
to be evaluatedas part ofthe
next phase design efforts. Text
was added to address the admin
huilding occupancy category.
3 TFR The haz s for potahle and sewer should be the sanitay requirements fom OSHA and Anticipated staffing and
14/3.1.27 &3 the IBC. I'd be interested in the cost ofthe potable well. You could be looling at occupancy levels at the RH
Stephanie A anywhere between 200K and 500K for just the well . (1/2008) LLW do notrequire potahle

QAF061.2 Revd
Effective 03/07/07
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water ot sewet systems hased
on OSHA or IBC requirements.
However, these systetns were
included in the preliminary
design pending future
discusdon.

4, TFR If you are applying STD-1189 to thiz job, [ don't think youll reference a performance | The text from the CDR was
Section 2.2 category. You'll need to determine Seismic Design Category from STD-1189 and incoporportasd ko thi s
Stephanie & from ANE 2 26 Appendiz B voull determmine your Lirut State. This requirement 15 section. DOECQ 11589 wall be

worded betterin section 7.2 ofthe CDE. What's the status of DOE-1133 incorportaed 1n the design
implementation? {10/5/09) process as outlinedinthe 3DE

5. TFR Hazardous Classification should be Hazard Clasaificaion {10/5/09) Text modified to correct
Section 2.2 spelling.

Stephanie &

f. TFE The bass should be DOE O 420.1B, " Fanlity Safety." Thatis the actua drver for fire | As discussed in athe CDR, an
15/3.1.2.10 protection. Has a preliminary FHA been performed? Your facilities may only need FH& will be performed dunng
Stephanie 4 fire detection due to their small size. This 15 abig cost dniver that can posahbly be the next design phase Specific

avoided. (1/2008) fire detetion/supression system
will be detetmined at that time.

7. Genera Iz woice paging required (1/2008) Based on the operational plan

where operational personnel
will only he present during
short periods of time and for
limited operations, all
notifications can e
accomplished wia handheld
radios. At this point no paging
system 12 required.

3. TFR What s ther performance category of the faciliti ez for natural phenomena design? PC-1; See section 2.2
19/3.2.5 {1/2008) WMo changes wall be made at this
Stephanie & time Further evaluation will

he performed during the final
design.

9: TFR [BC 2003 should be [BC 2009. I believe that in accordance wath DOE O 430 2h, the Reference to [BC was changed
Section 3.2.3 i mmum wall not only be code (IBC), but the foll owing from DOE O 430.2h: to IBC 2003,

Stephanie & " All new buildings will incorporate the Guiding Principles of Executive Crder 13423 | Added the requirement to

QAF061.2 Revd
Effective 030707




0]

North Wind

Review Comments and Resolutions

to the extent practical and life cycle cost effective " Jen Morton can probably provide | comply wath DOE O 430 2B
the correctlanguage. (10/5/0%) which in turn will reference the
applicable executive order.
0. [ TFR Check STD-139 under Energy Conservation DOE has additional requirements in this | See comment #6
19/3.2.2 area. (1/2008)
Stephanie &4
1. | TFR Add a general statermnent that the faclities must be designed to STD-139 (1/2008) Comment Accepted
2003.3
Stephanie &4

** JIf section numbers have been changed, identify the change(s) in the Comnunent Resolution section of this form.
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